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ANOTACE DIPLOMOVe35È&( 
 
9$ĕ85$ 0 Vliv WHFKQRORJLH REUiEČQt QD RGFK\ON\ NUXKRYLWRVWL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7DWR GLSORPRYi SUiFH REVDKXMH SĜHKOHG SR]QDWNĤ R KRGQRFHQt D PČĜHQt ~FK\OHN
kruhovitosti. V WHRUHWLFNp þiVWL MVRX SRSViQ\ ~FK\ON\ NUXKRYLWRVWL SĜtþLQ\ MHMLFK Y]QLNX
]SĤVRE\PČĜHQtDY\KRGQRFHQtPČĜtFt]DĜt]HQtDWG([SHULPHQWiOQtþiVWMHYČQRYiQDPČĜHQt 
~FK\ON\ NUXKRYLWRVWL ORåLVNRYêFK NURXåNĤ REUREHQêFK UĤ]QêPL WHFKQRORJLHPL REUiEČQt ± 
VRXVWUXåHQtP EURXãHQtP D KRQRYiQtP &tOHP SUiFH MH Y]iMHPQp SRURYQiQt YOLYX WČFKWR
WHFKQRORJLt REUiEČQt QD ~FK\ON\ NUXKRYLWRVWL 0ČĜHQt E\OR XVNXWHþQČQR QD ORåLVNRYêFK
NURXåFtFK ] FKURPRYp RFHOL SUR YDOLYi ORåLVND &U YH VSROXSUiFL VH VSROHþQRVWt 
.R\R %HDULQJV ýHVNi UHSXEOLND VUR QD PČĜLFtP SĜtVWURML 0$+5 )RUPWHVWHU 004 
CNC. 
 
 
ANNOTATION OF DIPLOMA THESIS 
 
9$ĕ85$ 0 Machining Technology Influence on Roundness Deviation: Department  
of Machining and Assembly, )DFXOW\RI0HFKDQLFDO(QJLQHHULQJ9â%± Technical University 
of Ostrava, 2011, 64 pages, 3 appendixes. 
Diploma thesis tutor: GRF,QJ5REHUWýHS3K' 
 
This diploma thesis includes sumary of roundness deviation knowledges according  
to evaluation and measurement. In teoretic part are described roundness deviations, causes  
of their origin, ways of measurement and evaluation, measuring machines etc. Experimental 
part includes roundness deviation measurement of bearings, cutted by different machining 
technology ± turning, grinding and honing. The main target of thesis is relative comparison 
influenece on roundness deviation by these machining technologies. The measurement was 
provided on bearing rings of chrome steel for rolling bearings 100Cr6, in cooperation with 
.R\R%HDULQJVýHVNiUHSXEOLNDVUR company, on the measuring machine MAHR Formtester 
MMQ 44 CNC. 
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Seznam SRXåLWpKR]QDþHQt 
 
Symbol 9ê]QDP Jednotka 
   
a x-RYiVRXĜDGQLFHH[FHQWULFLW\ (mm) 
A UHIHUHQþQtNUXåQLFH  
a1 NODGQiPtVWQt~FK\ONa ȝP 
A1 NUXåQLFHQHERYiOHFVHVWĜHGHP&1 nebo osou Z1  
a2 ]iSRUQiPtVWQt~FK\ONa ȝP 
A2 NUXåQLFHQHERYiOHFVHVWĜHGHP&2 nebo osou Z2  
ap KORXENDĜH]X (mm) 
b y-RYiVRXĜDGQLFHH[FHQWULFLW\ (mm) 
c z-RYiVRXĜDGQLFHH[FHQWULFLW\ (mm) 
C1 VWĜHGNUXåQLFH$1  
C2 VWĜHGNUXåQLFH$2  
CMM VRXĜDGQLFRYêPČĜLFt stroj (Coordinate Measuring Machine)  
CNC SRþtWDþHPĜt]HQêV\VWpP&RPSXWHU1XPHULFDO&RQWURO  
D1 UR]PČUVRXþiVWL (mm) 
D2 UR]PČUVRXþiVWL (mm) 
f posuv (mm) 
GPS JHRPHWULFNiVSHFLILNDFHYêURENX*HRPHWULFDO3URGXFW
Specification) 
 
HRC tvrdost podle Rockwella (HRC) 
ISO PH]LQiURGQtR]QDþHQtQRUHP  
LRD PtVWQt~FK\ONa kruhovitosti ȝP 
LSCI VWĜHGQtNUXåQLFHQHMPHQãtFKþWYHUFĤODVWVTXDUHVPHDQFLUFOH± 
LSCI) 
 
MCCI QHMPHQãtRSVDQiNUXåQLFHPLQLPXPFLUFXPVFULEHGFLUFOH± 
MCCI) 
 
MICI QHMYČWãtYHSVDQiNUXåQLFHPD[LPXPLQVFULEHGFLUFOH± MICI)  
MZCI QHMPHQãtSiVPR± PH]LNUXåtPLQLPXP]RQHFLUFOHV± MZCI)  
r SRORPČU]DREOHQtKURWXVQtPDþH (mm) 
Rmax PD[LPiOQtY]GiOHQRVWSRORPČUXNUXåQLFH (mm) 
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Symbol 9ê]QDP Jednotka 
   
Rmin PLQLPiOQtY]GiOHQRVWSRORPČUXNUXåQLFH (mm) 
RONp QHMYČWãtYUFKRO~FK\ONy kruhovitosti (peak-to-reference 
roundness deviation ± LSCI) 
ȝP 
RONq VWĜHGQtNYDGUDWLFNiKRGQRWD~FK\ONy kruhovitosti (root mean 
square roundness deviation  - LSCI) 
ȝP 
RONt rozkmit ~chylek kruhovitosti (peak-to-valley roundness 
deviation ± MZCI, LSCI, MCCI, MICI) 
ȝP 
RONv QHMYČWãtSURKOXEHĖ~FK\ONy kruhovitosti (reference-to-valey 
roundness deviation ± LSCI) 
ȝP 
rİ SRORPČU]DREOHQtKURWXQiVWURMH (mm) 
t teplota & 
up SĜHVQRVWPČĜLFtKR]DĜt]HQt ȝP 
UPR YOQD]DRWiþNXXQGXODWLRQVSHUrevolution)  
vc ĜH]QiU\FKORVW (m.min-1) 
x, y, z VRXĜDGQLFRYpRV\  
 SUĤPČUVRXþiVWL (mm) 
Įȕ ~KO\ () 
ǻU1 UDGLiOQtY]GiOHQRVW ȝP 
ǻU2 UDGLiOQtY]GiOHQRVW ȝP 
ǻ] ~FK\ONa kruhovitosti ȝP 
ǻ=c QHMPHQãtRSVDQiNUXåQLFH ȝP 
ǻ=i QHMYČWãtYHSVDQiNUXåQLFH ȝP 
ǻ=q VWĜHGQtNUXåQLFHQHMPHQãtFKþWYHUFĤ ȝP 
ǻ=z QHMPHQãtSiVPR- PH]LNUXåt ȝP 
ș RNDPåLWê~KHOSURILOXNUXKRYLWRVWL () 
țr QiVWURMRYê~KHOQDVWDYHQtKODYQtĜH]QpKUDQ\ () 
3D SURVWRURYp]REUD]HQt  
 
 
9â%-TU Ostrava DIP/2029È35È&(  
   
     
%F0DUWLQ9DĖXUD - 4 -   
1 ÒYRG 
 
6RXþDVQê WHFKQRORJLFNê SURFHV v REODVWL VWURMtUHQVWYt XPRåĖXMH VWiORX NRQWUROX
povrchu VRXþiVWL EČKHP MHMt YêURE\ v ãLURNp ãNiOH RGYČWYt NWHUi MH SRWĜHEQi SUR GRVDåHQt
SRåDGRYDQp NYDOLW\ YêURENĤ *HRPHWULFNi VWUXNWXUD VRXþiVWt obsahuje soustavu 
geometrickêFK SUYNĤ XUþXMtFtch WYDU UR]PČU WYDURYRX D UR]PČURYRX SĜHVQRVW Y]iMHPQRX
polohu, tjYOQLWRVWGUVQRVWDSRG9ãHFKQ\W\WRSDUDPHWU\MVRX]iYLVOpQD SRXåLWptechnologii 
vêUREy, parametrech YêUREQtKo ]DĜt]HQt YODVWQRVWech PDWHULiOX ale sDPR]ĜHMPČ WDNp 
QDVDPRWQpPþORYČNu.DåGêSDUDPHWU] WČFKWRSUYNĤVHSURMHYt v FHONRYpSĜHVQRVWLsRXþiVWL 
WYDURYp SĜHVQRVWi. -HOLNRå YH YêUREQtP SURFHVX SĤVREt FHOi ĜDGD QHSĜt]QLYêFK YOLYĤ QHQt
mRåQpY\URELW VRXþiVW LGHiOQtho tvaru. JedntP WČFKWRz SUYNĤ WYDURYppĜHVQRVWL X URWDþQtFK
VRXþiVWt je kruhovitost. 1D WRPWR ]iNODGČ URWDþQt VRXþiVWL Y\ND]XMt ~chylky kruhovitosti  
RGLGHiOQtKRWYDUX 
 
Jeden z QHMVOHGRYDQČMãtFK SDUDPHWUĤ NYDOLW\ YDOLYêFK SORFK SĜL YêUREČ YDOLYêFK
ORåLVHN MH ~FK\ONa kruhovitosti 6SROHþQČ V dUVQRVWt SRYUFKX PDMt YOLY QD ~URYHĖ hluku  
a YLEUDFt SĜL SURYR]X VDPRWQpKR ORåLVND D WtP Lna NYDOLWX FHOpKR ]DĜt]HQt YH NWHUpP MVRX
ORåLVND QDPRQWRYiQD. V GQHãQt GREČ jsou YH VWURMtUHQVWYt NODGHQ\ Y\VRNp SRåDGDYN\ 
na kvalitu a je FHONRYisnaha o minimalizaci chyb DQHSĜHVQRVWt tvaru nejen NUXKRYêFKSORFK
Proto je WDNp vČQRYiQD Y\VRNi SR]RUQRVW na ]GRNRQDORYiQt PHWRG KRGQRFHQt ~FK\ONy 
kruhovitosti a PČĜLFt techniky. 0RGHUQt WHFKQRORJLFNp SRVWXS\Y\åDGXMt QHXVWiORX NRQWUROX
NYDOLW\ Y\UiEČQêFK SRYUFKĤ, þHKRå MHPRåQR GRFtOLW MHGLQČ VWiOH se opakXMtFtPL PČĜHQtPL. 
7\WR PČĜHQt VH SURYiGt SRXåLWtm YKRGQêFK PČĜLFtFK ]DĜt]HQt XPRåĖXMtFtFK GRVDåHQt
pRWĜHEQp SĜHVQRVWLSĜLKRGQRFHQt~FK\ONy kruhovitosti.  
 
3UR PČĜHQt ~chylek kruhovitosti je v praxi Y\XåtYino spousty metod, DOH QHQt
vČQRYDQi GRVWDWHþQi SR]RUQRVW KRGQRFHQt ~chylek kruhovitosti v ]iYLVORVWL QD SRXåLWp
WHFKQRORJLL REUiEČQt. 'LSORPRYi SUiFH SRXND]XMH QD WXWR SUREOHPDWLNX D MH ]DPČĜHQD 
QD KRGQRFHQt ~chylek kruhovitosti NURXåNĤ FKURPRYp RFHOL SUR YDOLYi ORåLVND 100Cr6  
(ý61  4109) SR REUiEČQt UĤ]QêPL WHFKQRORJLHPL. Byla hodnocena ]PČQD ~FK\ONy 
kruhovitosti SĜL YêUREČ ORåLVNRYêFK NURXåNĤ YH VSROHþQRVWL .R\R %HDULQJV ýHVNi 
republika s.r.o. 
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2 6SROHþQRVW.R\R%HDULQJVýHVNiUHSXEOLNDVUR 
 
Koyo Bearings MDNR VRXþiVW NRUSRUDFH -7(.7 VH ĜDGt PH]L VYČWRYp ãSLþN\ 
YHYêUREČ ORåLVHND DXWRPRELORYêFK ĜtGLFtFKV\VWpPĤ'tN\XGUåRYiQt WUYDOHY\VRNpNYDOLW\ 
DYêNRQXVYêFKYêURENĤVH .R\RSURVDGLODPH]LSUĤP\VORYêPLYêUREFLDYêUREFLDXWRPRELOĤ
na FHOpP VYČWČ .R\R %HDULQJV YODVWQt D SURYR]XMH RVPQiFW ]iYRGĤ SUR YêUREX ORåLVHN  
YVHGPL]HPtFKDãHVWLYê]NXPQêFKDYêYRMRYêFKVWĜHGLVFtFKQDWĜHFKkontinentech. [1] 
 
6SROHþQRVW QDEt]t LQRYDWLYQt ĜHãHQt SĤYRGQtP YêUREFĤP ]DĜt]HQt L NRQFRYêP
XåLYDWHOĤP QiKUDGQtFK GtOĤ SĜLþHPå VH VRXVWĜHGt QD NOtþRYp WUK\ Y DXWRPRELORYpP
]HPČGČOVNpP VWDYHEQtP WČåNpP SUĤP\VOX D QD WUKX REUiEČFtFK QiVWURMĤ HOHNWULFNêFK
PRWRUĤ D YãHREHFQpKR VWURMQtKR ]DĜt]HQt 7HFKQRORJLFNi D YêUREQt ]SĤVRELORVW VSROHþQRVWL
.R\R VDKi RG H[WUpPQČYHONêFK ORåLVHN V YQČMãtPSUĤPČUHP VHGPPHWUĤ Då SRPLQLDWXUQt
ORåLVNDVYQLWĜQtPLSUĤPČU\RYHOLNRVWLMHGHQPLOLPHWU [1] 
 
9êUREQt SURJUDP ]iYRGX Y 2ORPRXFL MH ]DPČĜHQ QD YêUREX MHKOLþNRYêFK
YiOHþNRYêFK D D[LiOQtFK ORåLVHN D NODGHN GR GLHVHORYêFK PRWRUĤ XUþHQêFK QHMHQ 
SUR DXWRPRELORYê DOH L VWURMtUHQVNê SUĤP\VO ProdukW\ WpWR VSROHþQRVWL O]H QDOp]W 
QDSĜ Y DXWRPRELOHFK ]QDþHN 9RONVZDJHQ $XGL 5HQDXOW 92/92 36$ 3(8*(27
&,752É16&$1,$âNRGDDXWRQHER+\XQGDL0RWRU0DQXIDFWXULQJ&]HFK 9êUREQt]iYRG
Pi FHUWLILNDFL V\VWpPXmanagementu ISO/TS 16949 SUR DXWRPRELORYê SUĤmysl, certifikaci 
V\VWpPX HQYLURPHQWiOQtKR PDQDJHPHQWX ý61 (1 ISO 14001 a FHUWLILNDFL V\VWpPX
mDQDJHPHQWXEH]SHþQRVWLDRFKUDQ\]GUDYtSĜLSUiFHý61(1ISO 18001. [1] 
 
2ORPRXFNê YêUREQt ]iYRG VH ]DPČĜXMH QD YêUREX ORåLVNRYêFK NURXåNĤ D PRQWiå
ORåLVHN9êUREDNURXåNĤSURFKi]tWČPLWRYêUREQtPLNURN\VRXVWUXåHQtGRNRQþRYDFtRSHUDFH
]DPČNNDNDOHQtEURXãHQtKRQRYiQt DPRQWiå [1]  
 
8 YãHFK Y\UiEČQêFK W\SĤ ORåLVHN SUREtKi REGREQê YêUREQt SURFHV Jako vVWXSQt
PDWHULiOSURYêUREXMVRXWUXEN\]FKURPRYpRFHOLSURYDOLYiORåLVND100Cr6 (ý6114 4109), 
]H NWHUêFK MVRX Y\VRXVWUXåHQ\ ]iNODGQt GtO\ ORåLVHN YQLWĜQt D YQČMãt NURXåN\ D97NODGN\
TyWR ]iNODGQt GtO\ MVRX GiOH WHSHOQČ XSUDYRYiQ\NDOHQtPGR VROQp Oi]QČ. V SĜtSDGČ SRXåLWt
NODVLFNpKRNDOHQtGRROHMHE\GRFKi]HORNYČWãtP WYDURYêPGHIRUPDFtPYêURENĤ FRåE\PČOR
QHJDWLYQtYOLYna kruhovitRVWDGDOãtGĤOHåLWpSDUDPHWU\SURGXNWX1iVOHGQRXWHFKQRORJLFNRX
9â%-TU Ostrava DIP/2029È35È&(  
   
     
%F0DUWLQ9DĖXUD - 6 -   
RSHUDFt MH EURXãHQt V SĜHVQRVWt QD WLVtFLQX PLOLPHWUX GiOH SDN VRXVWUXåHQt NRPSOHWDFH 
] KRWRYêFK VRXþiVWt QD KRWRYp YêUREN\ NRQ]HUYDFH EDOHQt D H[SHGLFH 3UR ]DMLãWČQt
pRåDGRYDQp NYDOLW\ Msou Y\XåtYiQ\ VOXåEy VHUYLVQtFK RGGČOHQt D V\VWpP NRQWURO\ FHOpKR
procesu YþHWQČmetrologickp ODERUDWRĜe. [1] 
 
 
  
   
 
Obr. 2.1Ä8Ni]Na SURGXNWĤVSROHþQRVWL.R\R%HDULQJVýHVNiUHSXEOLNDVUR³ [1] 
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3 3ĜHKOHGVRXþDVQpKRVWDYXPČĜHQt~FK\ONy kruhovitosti 
 
9HYêUREQtPSURFHVX PiQDJHRPHWULFNRXVWUXNWXUXSRYUFKXYOLYFHOiĜDGDSĤVREtFtFK
IDNWRUĤ7DWRJHRPHWULFNiVWUXNWXUDMHVRXVWDYRXJHRPHWULFNêFKSUYNĤSRYUFKXSRGPtQČQRX
tvar\ D UR]PČU\. MDMt na ni YOLY WDNp YODVWQRVWL MDNR MVRX WYDU D MHho ~FK\ONy, nerovnosti  
D MHMLFK UR]PtVWČQt WUKOLQ\ D MLQp PtVWQt SRãNR]HQt SRYUFKX 0ČĜHQt VNXWHþQpKR povrchu 
XPRåĖXMH]REUD]LW jeho obraz pouze v MLVWpPtĜHSĜLEOtåHQtTento pĜLEOLåQêREUD]VNXWHþQpKR
povrchu QD]êYiPH ]PČĜHQêP SRYUFKHP [11]. 3ĜL SRURYQiYiQt ]PČĜHQpKR SRYUFKX
s JHRPHWULFNêP SRYUFKHP QDYUKRYDQpKR SUYNX VH Y\VN\WXMt ~FK\ON\ WYDUĤ D QHURYQRVWt 
povrchu - vlnitost a drsnost.  
 
ÒFK\ONa tvaru MHPtUDY\FKêOHQt UHiOQpKRSURILOX VRXþiVWi od jeho VNXWHþQpKR tvaru.  
-HWRVRXERUSHULRGLFN\RSDNXMtFtFKVHQHURYQRVWts tou charakteristikouåHSRPČUY]GiOHQRVWt
PH]LQHSUDYLGHOQRVWPLDMHMLFKKORXENRXMHYČWãtMDNRWLVtF (Vzor. 3.1). [5] 
 (Vzor. 3.1) 
 
 
3.1 *HRPHWULFNpWROHUDQFH 
 
V VLWXDFtFK, kdy se uvaåXMH pouze MHGHQ WYDURYê SUYHN WDN VH MHKR ~FK\ONa  
RG LGHiOQtKR JHRPHWULFNpKR WYDUX QD]êYi SRGOH PH]LQiURGQt QRUP\ ~FK\ONa tvaru. Tato 
~FK\ONa RG LGHiOQtKR JHRPHWULFNpKR tvDUX MH GHILQRYiQD D SRSViQD Y QRUPČ 
ý61(1,62- *HRPHWULFNpVSHFLILNDFHDYHULILNDFHYêURENĤ 
 
ÄÒFK\OND JHRPHWULFNpKR WYDUX MH PtUD Y\FKêOHQt UHiOQpKR SURILOX VRXþiVWi  
RGMHKRVNXWHþQpKRWYDUX³[5] 
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*HRPHWULFNp~FK\ONy se YĤþL ]iNODGQČ UR]OLãXMtna: 
- ~FK\ON\VPČUX 
- ~FK\ONy polohy, 
- ~FK\ON\Ki]HQt 
 
*HRPHWULFNi WROHUDQFH VWDQRYXMH KUDQLFL NWHUi QHVPt EêW SĜHNURþHQD åiGQRX
z JHRPHWULFNêFK~chylek. 
  
*HRPHWULFNpWROHUDQFH 
2VDPČOpSUYN\ 6GUXåHQpSUYN\ 
Tvar 6PČU Poloha +i]HQt 
SĜtPRVW URYQREČåQRVW poloha NUXKRYp 
rovinnost kolmost VRXVWĜHGQRVW ~SOQp 
kruhovitost sklon souosost  
YiOFRYLWRVW tvar profilu VRXPČUQRVW  
tvar profilu tvar plochy tvar profilu  
tvar plochy  tvar plochy  
 
Tab. 3.1 .ODVLILNDFHJHRPHWULFNêFKWROHUDQFt [10] 
 
3RSLVRYiQt JHRPHWULFNêFK WROHUDQFt VH SURYiGt XåLWtP GHILQRYDQêFK ]QDþHN 
viz. (Tab. 3.2). T\WR ]QDþN\ MVRX XYHGHQ\ v PH]LQiURGQt QRUPČ ý61 (1 ,62 1101  
D]iURYHĖRGSRYtGDMtNODVLILNDFLJHRPHWULFNêFKWROHUDQFt, viz. (Tab. 3.1). 
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=QDþND * Definice * 
 
Kruhovitost 
7ROHUDQþQt SROH MH RPH]HQR Y GDQp URYLQČ SUĤĜH]\ GYČPD VRXVWĜHGQêPL
NUXåQLFHPL Y]GiOHQêPL RG VHEH R ãtĜNX PH]LNUXåt URYQRX WROHUDQFt
kruhovitosti. 
 
9iOFRYLWRVW 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD VRXRVêPL YiOFL Y]GiOHQêPL RG VHEH 
RKRGQRWXWROHUDQFHYiOFRYLWRVWL 
 
Rovinnost 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD URYQREČåQêPL URYLQDPL Y]GiOHQêPL 
od sebe o hodnotu tolerance rovinnosti. 
 
7YDUþiU\ 
ToleUDQþQt SROH WYDUX þiU\ MH RPH]HQR Y URYLQČ GYČPD þDUDPL
HNYLGLVWDQWQtPLNHMPHQRYLWpPXWYDUXþiU\. 
 
Tvar polohy 
7ROHUDQþQt SROH WYDUX SORFK\ MH RPH]HQR Y SURVWRUX GYČPD SORFKDPL
HNYLGLVWDQWQtPLNHMPHQRYLWpPXWYDUXSORFK\. 
 
Kolmost (rovina-osa) 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD URYQREČåQêPL URYLQDPL Y]GiOHQêPL 
RGVHEHRKRGQRWXWROHUDQFHNROPRVWLDNROPêPLN ]iNODGQtY]WDåQpRVH 
 
Kolmost (osa-osa) 
7ROHUDQþQt SURVWRU MH RPH]HQ YiOFHP MHKRå SUĤPČU VH URYQi WROHUDQFL
kolmost k ]iNODGQtY]WDåQp ose. 
 
5RYQREČåQRVWURYLQD-rovina) 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD URYQREČåQêPL URYLQDPL Y]GiOHQêPL 
RG VHEH R KRGQRWX WROHUDQFH URYQREČåQRVWL D URYQREČåQêPL VH ]iNODGQt
rovinou. 
 
5RYQREČåQRVWURYLQD-rovina) 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD URYQREČåQêPL URYLQDPL Y]GiOHQêPL 
RG VHEH R KRGQRWX WROHUDQFH URYQREČåQRVWL D URYQREČåQêPL VH ]iNODGQt
rovinou. 
 
Sklon roviny 
7ROHUDQþQt SURVWRU MH RPH]HQ GYČPD URYQREČåQêPL URYLQDPL Y]GiOHQêPL 
RG VHEH R KRGQRWX WROHUDQFH VNORQX D VYtUDMtFt VH ]iNODGQt URYLQRX 
QHERVH]iNODGQtSĜtPNRXMPHQRYLWê~KHO 
 
Poloha bodu 
Je-OL KRGQRWD WROHUDQFH SĜHG]QDPHQiQD ]QDþNRX SUĤPČUX MH WROHUDQþQt
SURVWRURPH]HQNUXåQLFtRSUĤPČUXURYQpPWROHUDQFLXPtVWČQt 
 
Souosost 
Je-OL KRGQRWD WROHUDQFH SĜHG]QDPHQiQD ]QDþNRX SUĤPČUX MH WROHUDQþQt
SURVWRU RPH]HQ YiOFHP R SUĤPČUX URYQpP WROHUDQFL VRXRVRVWL D MHKR RVD 
se shoduje VH]iNODGQtRVRX 
 
2EYRGRYpKi]HQt 
7ROHUDQþQt SROH Y NWHUpNROLY URYLQČ NROPp N ose je omezeno GYČPD
VRXVWĜHGQêPL NUXåQLFHPL Y]GiOHQêPL RG VHEH R KRGQRWX WROHUDQFH Ki]HQt
v NWHUpNROLYUDGLiOQtSROR]HQDYiOFLMHKRåRVDMHWRWRåQiVH]iNODGQtRVRX 
9HVP\VOXý61(1,62 
 
Tab. 3.2 =QDþN\SURJHRPHWULFNpWROHUDQFH[13] 
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0H]LQiURGQt QRUPD ý61 (1 ,62  XYiGt SRMP\ D GHILQLFH NWHUp VRXYLVt
s JHRPHWULFNêPL WROHUDQFHPL D JHRPHWULFNêPL ~FK\ONDPL 1RUPD GHILQXMH JHRPHWULFNp
WROHUDQFHMDNRSiVPDW]YWROHUDQþQtSROHY QLFKåPXVtOHåHWSĜtVOXãQêVNXWHþQêSUYHN3ROH
PĤåH PtW WYDU NUXåQLFH YiOFH SORFK\ PH]L GYČPa URYQREČåQêPL SORFKDPL QHER GYČma 
VRXRVêPL YiOFL DWG 8 YČWãLQ\ SĜtSDGĤ MVRX ~FK\ON\ ]SĤVREHQ\ YêUREQtP SURFHVHP D O]H 
MHLGHQWLILNRYDWPČĜHQtP 
 
 
3.2 Normy WêNDMtFtVH KRGQRFHQt~FK\ONy kruhovitosti 
 
Norma ý613ISO/TS 12181: 2005 (01 4151) 
1i]HYQRUP\*HRPHWULFNpSRåDGDYN\QDYêUREN\ (GPS) ± Kruhovitost. 
 
Tato SĜHGEČåQi þHVNi WHFKQLFNi QRUPD MH þHVNRX YHU]t WHFKQLFNp VSHFLILNDFH 
,62767HFKQLFNi VSHFLILNDFH ,6276Pi VWDWXV SĜHGEČåQp þHVNp
techQLFNpQRUP\ [20] 
 
=iNODGQtSRMP\  
- Äkruhovitost (roundness) ± vlastnost kruåQLFH, 
- osa kruhovitosti (roundness axis) ± osa prvku SĜLĜD]HQpKRN LQWHJUiOQtPXSUYNX, 
- rovina kruhovitosti (roundness plane) ± rovina koOPik RVHRWiþHQt Y FHOpP UR]VDKX
prvku.³ [20] 
 
3RMP\WêNDMtFtVHSURILOX  
- ÄVNXWHþQê SRYUFK VRXþiVWL (real surface of workpiece) ± LQWHJUiOQt SUYHN MDNR þiVW
VNXWHþQpKR SRYUFKX VRXþiVWL RPH]HQê SĜLOHKOêPL VNXWHþQêPL LQWHJUiOQtPL SUYN\ 
[ISO 14660-1:1999, definice 2.4], 
- ]MLãWČQi REYRGRYi þiUD (extracted circumrferential line) ± (kruhovitost) GLJLWiOQt
UHSUHVHQWDFHSUĤVHþQLFHVNXWHþQpKRSRYUFKXDroviny kruhovitosti, 
- profil kruhovitosti (roundness profile) ± ]MLãWČQi REYRGRYiþiUD~P\VOQČPRGLILNRYDQi 
filtrem, 
- PtVWQt ~FK\ONa kruhovitosti LRD (local roundness deviation) ± PLQLPiOQtY]GiOHQRVW 
od bodu profilu k UHIHUHQþQtNUXåQLFi, viz.( obr. 3.1) a (obr. 3.2).³ [20] 
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Obr. 3.1   Ä0tVWQt~FK\OND WYDUXYQLWĜQtho kruhovpKR prvku³ 
A ±UHIHUHQþQtNUXåQLFHD1 ± NODGQiPtVWQt~chylka, a2 ± ]iSRUQiPtVWQt~chylka [20]. 
 
 
 
 
Obr. 3.2   Ä0tVWQt~chylka tvaru YQČMãtho kruhovpKR prvku³ 
A ±UHIHUHQþQtNUXåQLFHD1 ± NODGQiPtVWQt~chylka, a2 ± ]iSRUQiPtVWQt~chylka [20]. 
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3RMP\WêNDMtFtVHUHIHUHQþQtNUXåQLFH  
- ÄUHIHUHQþQt NUXåQLFH (reference circle) ± SĜLĜD]HQi NUXåQLFH XPtVWČQi N profilu 
kruhovitosti podle specifiFNêFK NRQYHQFt N Qtå VH Y]WDKXMt ~FK\ON\ Nruhovitosti  
a parametry kruhovitosti, 
- UHIHUHQþQt NUXåQLFH QHMPHQãt ]yQ\0=&, (minimum zone reference circle) ± GYČ
VRXVWĜHGQp NUXåQLFH Y\PH]XMtFt NUXKRYê profil D XPtVWČQp Y QHMPHQãt NROPp
Y]GiOHQRVWLRGVHEH, 
- YQČMãtUHIHUHQþQtNUXåQLFHQHMPHQãt ]yQ\ (outer minimum zone reference circle) ± 
YQČMãtNUXåQLFHQHMPHQãt]yQ\UHIHUHQþQtFKNUXåQLF, 
- YQLWĜQtUHIHUHQþQtNUXåQLFHQHMPHQãt ]yQ\ (inner minimum zone reference circle) ± 
YQLWĜQtNUXåQLFHQHMPHQãt]yQ\UHIHUHQþQtFKNUXåQLF, 
- VWĜHGQt UHIHUHQþQtNUXåQLFHQHMPHQãt ]yQ\ (mean minimum zone reference circle) ± 
DULWPHWLFNiVWĜHGQtNUXåQLFHQHMPHQãt]yQ\UHIHUHQþQtFKNUXåQLF, 
- UHIHUHQþQt NUXåQLFH QHMPHQãtFK þWYHUFĤ LSCI (least squares reference circle) 
NUXåQLFH SURQLåMHVRXþHWþWYHUFĤPtVWQtFK~FK\OHNNUXKRYLWRVWLQHMPHQãt, 
- QHMPHQãt RSVDQi UHIHUHQþQt NUXåQLFH MCCI (minimum circumscribed reference 
circle) ± QHMPHQãt PRåQi NUXåQLFH NWHUi PĤåH EêW XPtVWČQD YQČ SURILOX
kruhovitosti, 
- nejYČWãt veSVDQi NUXåQLFH MICI (maximum iscribed reference circle) ± QHMYČWãt
PRåQiNUXåQLFHNWHUiPĤåHEêWXPtVWČQDXYQLWĜSURILOXNUXKRYLWRVWL.³ [20] 
 
3RMP\WêNDMtFtVHREYRGXNUXåQLFH  
- ÄYOQ\]DRWiþNXUPR (undulations per revolution) ± SRþHWVLQXVRYêFKYOQREVDåHQêFK
na profilu kruhovitosti, 
- REYRGRYi YOQRYi GpOND (circumferential wavfelenght) ± REYRG UHIHUHQþQt NUXåQLFH
rozGČOHQê podle UPR.³ [20] 
 
3RMP\WêNDMtFtVHIXQNFHILOWUĤ  
- YOQRYê ILOWU (wave filter) ± ILOWU RSHUXMtFt QD oteYĜHQpP SURILOX NWHUê SĜHQiãt XUþLWê 
UR]VDK VLQXVRYêFK YOQ SUR QČå MH VWDQRYHQ SRPČU amplitudy vstupu k vêstupu,  
SĜLVRXþDVQpP WOXPHQtSRPČUX vln OHåtFtPLPRWHQWRUR]VDKQDRERXNRQFtFK 
- SĜHQRVovi FKDUDNWHULVWLND ILOWUX (transmission characteristic of a filter) ± SĜHQRVRYi
IXQNFHXGiYiVWXSHĖVHNWHUêPMHDPSOLWXGDVLQXVRYpKRSURILOX MDNRIXQNFHYOQRYp
GpON\WOXPHQD, 
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- PH]Qt YOQD FXW-off (undulation cutt-off) ± PH]Qt YOQRYi GpOND FXW-RII Y]WDåHQD 
NH]MLãWČQpREYRGRYpþiĜH, 
- SiVPRSĜHQRVu pro profily kruhovitosti (transmission band for roundness profiles) ± 
SiVPR VLQXVRYêFh vln profilu NWHUp Msou SĜHQiãHQy YČWãtP QHå VSHFLILNRYDQêP
SURFHQWHPILOWUXVWDQRYHQpKRGQRWDPLGHOãtDNUDWãtPH]QtYOQ\FXW-RII³ [20] 
 
Parametry hRGQRFHQt~FK\ONy kruhovitosti:  
- Ä~FK\OND NUXKRYLWRVWL RG YêVWXSNX N prohlubni (MZCI), (LSCI), (MCCI), (MCCI) 
RONt (peak-to-valley roundness deviation) ± KRGQRWDQHMYČWãtNODGQpPtVWQt~chylky 
kruhovitosti SĜLGDQiN DEVROXWQtKRGQRWČQHMYČWãt]iSRUQpPtVWQt~FK\ON\NUXKRYLWRVWL, 
- ~FK\OND NUXKRYLWRVWL RG YêVWXSNX N UHIHUHQþQt NUXåQLFL (LSCI) RONp (peak-to 
reference roundness deviation) ± KRGQRWDQHMYČWãtNODGQpPtVWQt~chylky kruhovitosti 
RGUHIHUHQþQtNUXåQLFHQHMPHQãtFKþWYHUFĤ, 
- ~FK\OND NUXKRYLWRVWL RG UHIHUHQþQt NUXåQLFH N prohlubni (LSCI) RONv (reference 
circle-to-valley roundness deviation) ± DEVROXWQt KRGQRWD QHMYČWãt ]iSRUQp PtVWQt
~chylky kruhovitosti RGUHIHUHQþQtNUXåQLFHQHMPHQãtFKþWYHUFĤ, 
- VWĜHGQtNYDGUDWLFNi~chylka kruhovitosti (LSPL) RONq (rood mean square roundness 
deviation) ± druhi odmocnina VRXþWX þWYHUFĤ PtVWQtFK ~chylek kruhovitosti  
od rHIHUHQþQtNUXåQLFHQHMPHQãtFKþWYHUFĤ³ [20] 
 
TS
S
dLRDRONq ³ 
2
0
2
2
1
   (Vzor. 3.2)  [20] 
LRD ± PtVWQt~FK\ONDNUXKRYLWRVWLș± RNDPåLWê~KHOSURILOXNUXKRYLWRVWL 
 
 
1RUPDý61,62 4291 (01 4411) 
1i]HYQRUP\ 0HWRG\KRGQRFHQt~FK\OHNNUXKRYLWRVWL± 0ČĜHQt]PČQSRORPČUX 
 
Ä7DWR PH]LQiURGQt QRUPD XYiGt PHWRG\ VWDQRYHQt ~FK\OHN NUXKRYLWRVWL PČĜHQtP
]PČQSRORPČUXVSRXåLWtPGRW\NRYêFKSĜtVWURMĤVQtPDþĤ³ [21] 
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Norma obsahuje: 
a) ÄW\S\SĜtVWURMĤD]iNODGQtSĜHGSLV\ 
b) GRSRUXþHQtSURSRXåLWtSĜtVWURMĤ 
c) PHWRG\NDOLEUDFHSĜtVWURMĤDRYČĜRYiQtMHMLFKYODVWQRVWt³ [21] 
 
Ä7DWR PH]LQiURGQt QRUPD VORXåt N KRGQRFHQt ~FK\OHN NUXKRYLWRVWL VRXþiVWt  
RG LGHiOQtKR WYDUX SURVWĜHGQLFWYtP WUDQVIRUPRYDQpKR SURILOX ]tVNDQpKR ]D Y\PH]HQêFK
SRGPtQHNY\MiGĜHQêFKY]KOHGHPN jednomu z QiVOHGXMtFtFKVWĜHGĤ 
a) VWĜHGNUXåQLFHQHMPHQãtFKþWYHUFĤ 
b) VWĜHGNUXåQLFHQHMPHQãtKRSiVPDPH]LNUXåt 
c) VWĜHGQHMPHQãtRSVDQpNUXåQLFH 
d) VWĜHGQHMYČWãtYHSVDQpNUXåQLFH³ [21] 
 
 
1RUPDý61,62 
1i]HYQRUP\0HWRG\KRGQRFHQt~FK\OHNNUXKRYLWRVWL± 0ČĜHQtGYRXDWĜtERGRYRXPHWRGRX 
 
 Ä7DWR PH]LQiURGQt QRUPD Y\PH]XMH PHWRG\ þtVOLFRYpKR KRGQRFHQt ~FK\ON\
kUXKRYLWRVWLNRPELQDFtGYRXDWĜtERGRYpKRPČĜHQt 
a) XUþRYiQtGYRXERGRYêPPČĜHQtPPČĜHQtSUĤPČUĤ 
b) XUþRYiQtWĜtERGRYêPPČĜHQtPVKRUDV\PHWULFNpQHERDV\PHWULFNpXVSRĜiGiQt 
e) XUþRYiQtWĜtERGRYêPPČĜHQtP]GRODV\PHWULFNpXVSRĜiGiQt³ [22] 
 
'iOH MVRX Y QRUPČ REVDåHQ\ RGND]\ QD VRXYLVHMtFt QRUP\ GHILQLFH D WHUPtQ\
Y]WDKXMtFt VH N GDQp SUREOHPDWLFH ]SĤVRE\ PČĜHQt D XVSRĜiGiQt SRGPtQN\ PČĜHQt
KRGQRFHQtFK\EPČĜHQtDPČĜLFt SĜtVWURMH 
 
 
3.3 ÒFK\ON\JHRPHWULFNpKRWYDUX 
 
ÒFK\ON\JHRPHWULFNpKRWYDUXMVRX]SĤVREHQ\ QHSĜHVQRVWtYêUREQtKRSURFHVXa proto 
PXVt EêW PČĜHQ\ D NRQWURORYiQ\ ÒFK\ON\ JHRPHWULFNpKR WYDUX MVRX KRGQRW\ Y\FKêOHQt
VNXWHþQpKR SURILOX VRXþiVWL RG MHKR MPHQRYLWpKR SURILOX 7DWR ~FK\OND se stanovuje jako 
PLQLPiOQt] PD[LPiOQtFKY]GiOHQRVWtKRGQRFHQpKRSUYNXRGREDORYpKRSUYNX3URKRGQRFHQt
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WYDURYpSĜHVQRVWL MHQRUPRXVWDQRYHQRNULWpULXPREDORYêFKSUYNĤ NULWpULXPREDORYêFKþDU
QDSURILOXQHERSORFKQDWČlese). 
 
Ä2EDORYêSUYHNGHILQXMHPHMDNRþiUXQHERSORFKX 
x PDMtFtMPHQRYLWêWYDU 
x GRWêNDMtFtVHKRGQRFHQpKRSUYNXSURILOXQHERSORFK\ 
x GRWêNDMtFtVHKRGQRFHQpKRSUYNXYQČPDWHULiOX³[3] 
 
V SUD[LMVRX]DYHGHQ\W\WR~FK\ON\WYDUX 
x 1DURWDþQtFKSORFKiFK 
o ~FK\ONDNUXKRYLWRVWLQDSURILOX 
o ~FK\ONDYiOFRYLWRVWLQDSORãH 
x 1DURYLQQêFKSORFKiFK: 
o ~FK\ONDSĜtPRVWLQDSURILOX 
o ~FK\ONDURYLQQRVWLQDSORãH. 
 
9ãHREHFQČ Y]QLNDMt ~FK\ON\ RG LGHiOQtKR JHRPHWULFNpKR WYDUX YOLYHP SRXåLWpKR
REUiEČFtKRVWURMH obrobku, QiVWURMHDSURVWĜHGt [6] 
 
2EUiEČFtVWURMPiQHMYČWãtYOLYQD~FK\ON\JHRPHWULFNpKR WYDUXDSĜHYiåQČ je to ovlivQČQR 
tČPLWR faktory:  
- osa obrobku (osa rotace) a QHURYQREČåQpYRGtFtSORFK\REUiEČFtKRVWURMH 
- osa obrobku MHY\FKêOHQa vzhledem k YRGtFtm plochiP VWURMHDQHERMVRXY\FKêOHQp
YRGtFtSORFK\VWURMH 
- FKYČQtVWURMH 
- SUXåQpGHIRUPDFHVWURMH [6] 
 
Obrobek je prveNNWHUê RYOLYĖXMH~FK\ONu tvaru jen zþiVWi, a to: 
- uvolQČQtP]E\WNRYêFK QDSČWt 
- VPUãWČQtPSRREUiEČQt 
- QHKRPRJHQLWRXPDWHULiOX 
- WHSHOQêPRYOLYQČQtP 
- VWiUQXWtP [6] 
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1iVWURM PiSĜHYOiGDMtFtYOLYQDGUVQRVWREUREHQêFKSORFK SURVWĜHGQLFWYtP: 
- RSRWĜHEHQt 
- JHRPHWULHSRORPČUKURWX 
- posuvu. [6] 
 
3URVWĜHGt WDNp PĤåHRYOLYĖRYDW~FK\ONy RGLGHiOQtKRJHRPHWULFNpKRWYDUX 
- FKYČQtPSĜHQiãHQêP] REUiEČFtFKVWURMĤVWRMtFtY EOt]NRVWL 
- FKYČQtPSĜHQiãHQêP] EOt]NpGRSUDY\KODYQČWČåNêFKQiNODGQtFKDXWRPRELOĤ 
- ORNiOQtDþDVRYRX]PČQRXRNROQtWHSORW\ [6] 
 
9ãHFKQ\ W\WR ]GURMH QHSĜHVQRVWt ]SĤVREXMt ~FK\ON\ REURENĤ RG jejich LGHiOQtFK
JHRPHWULFNêFKWYDUĤ 
 
 
3.4 ÒFK\ONa kruhovitosti 
 
ÒFK\ONRX NUXKRYLWRVWL MH PD[LPiOQt UDGLiOQt Y]GiOHQRVW QHMPHQãt RSVDQp 
QHER QHMYČWãt YHSVDQp NUXåQLFH GDQpKR SURILOX SR YUFKRON\ GUVQRVWL 7ROHURYDQê SUYHN 
MH SRYDåRYiQ ]D VSUiYQê tehdy NG\å WDWR UDGLiOQt Y]GiOHQRVW MH URYQD SĜHGHSVDQp KRGQRWČ
WROHUDQFH QHER MH PHQãt 8PtVWČQt VWĜHGĤ D SRORPČUĤ NUXåQLF PXVt EêW ]Yolena tak,  
DE\ UDGLiOQt Y]GiOHQRVW PH]L GYČPD VRXVWĜHGQêPL NUXåQLFHPL E\OD FR QHMPHQãt [2] [23], 
SĜtNODGviz. (obr. 3.3).  
 
Obr. 3.3   Ä+RGQRFHQtPLQLPiOQt]yQ\SURNUXåQLFH³ [23] 
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Z REUi]NX Y\SOêYi VSUiYQi WROHUDQþQt SRGPtQND ǻU2  ǻU1. 6SUiYQi WROHUDQþQt
SRGPtQND GYRX VRXVWĜHGQêFK NUXåQLF ± A2 5DGLiOQt Y]GiOHQRVW ǻU2 je EXć rovna, nebo  
je PHQãtSĜHGHSVDQpWROHUDQFLkruhovitosti. 
 
6NXWHþQp WYDU\ URWDþQtFK SORFK VH ]MHGQRGXãHQČ Y\VN\WXMt YH GYRX tvarech.  
A WR EOLåãtP N elipse, kdy KRYRĜtPH R RYiOQRVWL DQHER V XUþLWêP SRþWHP KUDQ SR REYRGČ  
a tehdy KRYRĜtPHRKUDQDWRVWL (obr. 3.4). [2] 
 
 
Obr. 3.4   Ä7YDU\URWDþQtFKSORFK (vlevo RYiOQRVW vpravo hranatost)³ [11] 
 
 
 
Obr. 3.5   Ä3ĜtNODGWROHUDQþQtKRSROHNUXKRYLWRVWLDMHKR]QDþHQt³[11] 
 
 
3DUDPHWU\KRGQRFHQt~FK\ONy kruhovitosti 
ÒFK\ON\ NUXKRYLWRVWL MVRX PČĜHQp Y URYLQiFK NROPêFK QD RVX NRQWURORYDQp URWDþQt
SORFK\ 1RUPRX MH VWDQRYHQê QHMPHQãt SRþHW PČĜHQt D SRORKD URYLQ PČĜHQt Y ]iYLVORVWL 
QDGpOFHYiOFRYpSORFK\DSRPČUXGpON\DSUĤPČUX. [3] 
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)XQNþQt SORFK\ URWDþQtKR WYDUX MVRX Yê]QDPQp ] hlediska jejich þHWQRVWi D KODYQČ
z KOHGLVNDSRåDGDYNĤQDJHRPHWULFNRX jakost*HRPHWULFNi jakost v WRPWRSĜtSDGČzahrnuje 
WDNp NUXKRYLWRVW D VORåN\ VWUXNWXU\ SRYUFKX ± vlnitost povrchu a drsnost povrchu. Vlnitost 
povrchu sHGRNUXKRYLWRVWLEXć]DKUQXje, nebo je ILOWUDFtHOLPLQoviQD'UVQRVWSRYUFKXQHQt
po obvodu ]MLãĢRYiQD (obr. 3.6). 3ĜHVQRVWPHWRG\ je ]iYLVOi QD WYDUX GRW\NX QD VQtPDQpP
SURILOXNWHUêY\NUHVOXMHGUiKXVQtPDFtKRGRW\NX. [3] 
 
 
Obr. 3.6   Ä3ĜtNODGVQtPDQpKRSURILOXQDNRQYHQþQtPSĜtVWURMLVSRMLWRXPHWRGRX³ [11] 
 
3UR KRGQRFHQt NUXKRYLWRVWL MH YãHREHFQČ SRWĜHEQp ]tVNDW SURILO URWDþQt VRXþiVWL
v URYLQČNROPpQDMHKRRVXVNXWHþQêSURILODWHQWRSURILOSRURvnat s NUXåQLFtLGHiOQtSURILO
MHMtå SRORKX YĤþL SRVX]RYDQpPX SURILOX MH SRWĜHEQp XUþLW SRGOH GDQêFK SUDYLGHO 5DGLiOQt
YHOLNRVWUR]GtOXRERXSURILOĤMHSUH]HQWRYiQDMDNR~FK\ONa kruhovitosti.  
 
0RåQRVWQiKUDGQtFKSUYNĤ± NUXåQLF]D]QDPHQDQêFK]H]NRXPDQpKRSURILOXsRXþiVWL, 
VRXVWĜHGQpKRV RVRXURWDFHQHERMHKR]REUD]HQt [24] 
 
1HMPHQãt RSVDQi NUXåQLFH 0&&I) ± QHMPHQãt NUXåQLFH NWHURX MH PRåQR QDNUHVOLW
RNROR]D]QDPHQDQpKRQHERXSUDYHQpKRSURILOXVRXþiVWL(obr. 3.7a). =QDþtVH ǻ=F 
 
1HMYČWãt YHSVDQi NUXåQLFH 0,&I) ± QHMYČWãt NUXåQLFH NWHURX MH PRåQR QDNUHVOLW 
GR]D]QDPHQDQpKRQHERXSUDYHQpKRSURILOXRWYRUX(obr. 3.7b). =QDþtVHǻ=L 
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1HMPHQãt SiVPR ± PH]LNUXåt 0=&I) ± GYČ VRXVWĜHGQp NUXåQLFH NWHUp RENORSXMt
]D]QDPHQDQê QHER XSUDYHQê SURILO D PDMt QHMPHQãt UDGLiOQt Y]GiOHQRVW (obr. 3.7c). =QDþt 
VHǻ=] 
 
6WĜHGQt NUXåQLFH QHMPHQãtFK þWYHUFĤ /6&I) ± kruåQLFH X NWHUp je VRXþHW þWYHUFĤ
~FK\OHN RG ]D]QDPHQDQpKR SURILOX QHER XSUDYHQpKR SURILOX QHMPHQãt (obr. 3.7d). =QDþt 
VHǻ=T 
 
 
Obr. 3.7   Ä5HIHUHQþQtNUXåQLFH SURKRGQRFHQtNUXKRYLWRVWL³ [3] 
 
3ĜLPČĜHQt NUXKRYLWRVWL MH SRWĜHEa operovat s SURILOHP NWHUê MH ] PČĜHQpKR REMHNWX
]tVNiQVRXYLVOêP]D]QDPHQiYiQtP RNDPåLWêFK SRORKMHGQRWOLYêFKERGĤREYRGX6WDQGDUGQt
SRGPtQN\ PČĜHQt D KRGQRFHQt NUXKRYLWRVWL MH QXWQp ]DEH]SHþRYDW SRPRFt SĜtVOXãQêFK
WHFKQLFNêFKSĜHGSLVĤ 
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3UR ]tVNiQt þtVHOQêFK KRGQRW ~chylek kruhovitosti je nutQp XGČODW ĜDGX NURNĤ
ze NWHUêFKNDåGêXUþLWêP]SĤVREHPRYOLYQtMHMLFKSĜHVQRVW 
 
ZiNODGQtNURN\ 
- VWDQRYHQtNULWpULt SURKRGQRFHQtNUXKRYLWRVWL 
- ]tVNiQt LQIRUPDFt z SRYUFKX PČĜHQpKR URWDþQtKR REMHNWX NWHUp MH PRåQR SURYpVW 
VSRMLWêP QHER GLVNUpWQtP ]SĤVREHP VQtPiQt 3ĜL GLVNUpWQtP ]SĤVobX VQtPiQt O]H 
Y\XåtWGYRXERGRYRXQHERWĜtbodovou metodu, nebo odPČĜRYiQtVRXĜDGQLFRPH]HQpKR
SRþWXERGĤ] obvodu na VRXĜDGQLFRYpm PČĜLFtm stroji2ED]SĤVRE\YãDNSDWĜtPH]L
PHWRG\]MHGQRGXãHQp 
- ]SUDFRYiQtVLJQiOX QHVRXFtKRLQIRUPDFH 
Y\KRGQRFHQtDLQWHUSUetace YêVOHGNĤPČĜHQt [3] 
 
 
3.5 0HWRG\PČĜHQt~FK\ONy kruhovitosti 
 
ÒFK\ONDNUXKRYLWRVWLPiYHYêUREČYDOLYêFKORåLVHN, ale i QDSĜXQRVQêFKDYRGtFtFK
SUYNĤ KĜtGHOt PLPRĜiGQê Yê]QDP .RQWUROD SĜHVQRVWL WYDUX ± kruhovitosti, je z hlediska 
IXQNFHPLPRĜiGQČGĤOHåLWi6SROHþQČV GUVQRVWtSRYUFKXYê]QDPQČRYOLYĖXMH~URYHĖYLEUDFt
URWXMtFtFKþiVWtDWtPLNYDOLWXFHOpKR]DĜt]HQt. Z WRKRWRGĤYRGX MHYČQRYiQDY\VRNiSR]RUQRVt 
KRGQRFHQt D ]GRNRQDORYiQtPHWRGPČĜHQt D Y\KRGQRFHQt ~FK\ONy kruhovitosti a pouåtYDQp
PČĜLFt techniky. VODVWQt PČĜHQt D Y\KRGQRFHQt QHVORXåt pouze N XUþHQt YHOLNRVWi ~FK\ONy,  
DOH WDNpXPRåĖXMH ]tVNDW LQIRUPDFHvyXåLWHOQpY procesu tvorby povrchu ± REUiEČQtV FtOHP
upravovat D]OHSãRYDWWHFKQRORJLFNpSRVWXS\. [11] [24] 
 
Na PČĜHQt ~FK\OHN NUXKRYLWRVWL VH SRXåtYDMt UĤ]Qp PČĜLFt PHWRG\ D UĤ]Qp PČĜLFt 
SĜtVWURMH D ]DĜt]HQt RG XQLYHU]iOQtFK Då SR YHOPL SĜHVQp PČĜLFt SĜtVWURMH (obr. 3.8). 
V SRVOHGQtFK OHWHFK YêUD]QČ Y]URVWO YêYRM WĜtVRXĜDGQLFRYêFK PČĜLFtFK VWURMĤ =iURYHĖ
XPRåĖXMtPČĜHQtNUXKRYLWRVWLDOHQH]DUXþXMtPDORXQHMLVWRWXPČĜHQtMDNRVSHFLiOQt ]DĜt]HQt
9êKRGRX VRXĜDGQLFRYêFK PČĜLFtFK VWURMĤ MH MHMLFK XQLYHU]iOQRVW MDNR QDSĜ. KRGQRFHQt
~FK\ON\WYDUXSUĤPČUXDSRORK\NUXåQLF 
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Obr. 3.8   5R]GČOHQtPHWRGPČĜHQt~chylek kruhovitosti [11] 
 
0ČĜLFt PHWRG\PČĜHQt~FK\OHNNUXKRYLWRVWLSURUĤ]QpPČĜLFt SĜtVWURMHMVRXGČOHQ\ na: 
- VSRMLWpPHWRG\ 
- QHVSRMLWpPHWRG\GLVNUpWQtPHWRG\ 
 
 
3.5.1 SpojLWp metody 
 
Spojitp metody jsou takovp metodySĜLNWHUêFK MHGRW\NRYêVQtPDþPČĜLFtKR]DĜt]HQt
v neustiOpP NRQWDNWX V PČĜHQRX VRXþiVWt SR FHORX GREXPČĜHQt 7\WR PHWRG\ VH UR]GČOXMt 
QDPHWRG\DEVROXWQtUHODWLYQtDVNHQRYDFt 
 
 
$EVROXWQtPHWRG\± metody PČĜHQt]PČQ\SRORPČUX 
$EVROXWQtPHWRG\ MVRX QD]êYiQ\ WDNpmetodami PČĜHQt ]PČQ SRORPČUX V SRXåLWtP
GRW\NRYêFK SĜtVWURMĤ $EVROXWQt PHWRG\ PČĜHQt VH GČOt SRGOH SRXåLWt PČĜLFtKR SĜtVWURMH 
viz. (obr. 3.8):  
- PHWRGDSĜLURWDFLVRXþiVWi mezi hroty (obr. 3.9), 
- metoda s rotuMtFtPYĜHWenem ± PČĜHQiVRXþiVW VWRMtDVQtPDþ rotuje (obr. 3.10), 
- metoda s URWXMtFtPVWROHP± VQtPDþVWRMtDVRXþiVW rotuje (obr. 3.10). 
9ãHFKQ\W\WRmetod\PDMtY\VRNRXSĜHVQRVW PČĜHQt 
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0HWRGD SĜL URWDFL VRXþiVWi mezi hroty (obr. 3.9) ± QHMMHGQRGXããt DEVROXWQt PHWRGD. 
0ČĜHQtje UHDOL]RYiQR SRPRFtPČĜLFtKRSĜtVWURMH s dotykem XPtVWČQêP v UDGLiOQtPVPČUX 
 
 
Obr. 3.9   6FKpPDPČĜHQtSĜLURWDFLPH]LKURW\ 
D ± dotyk, S ± VQtPDþ('± HOHNWURQLFNêGpONRPČU3&± SRþtWDþ7± WLVNiUQD 
 
0HWRG\PČĜHQt V URWXMtFtPYĜHWHQHPD URWXMtFtP VWROHP (obr. 3.10) ± PRYUFKPČĜHQp
VRXþiVWi jHVQtPin VSRMLWČPĜHG]DþiWNHPPČĜHQtP MHQXWQp dokonale vyVWĜHGit a vycentrovat 
PČĜHQRX VRXþiVW WDN, aby byla RVD VRXþiVWi VKRGQi s osou URWDFH YĜHWHQD QHER VWROX  
a excHQWULFLWD E\OD FR QHMPHQãt 3RORPČURYp UDGLiOQt SRK\E\ VQtPDþH MVRX SĜHYiGČQ\  
na eleNWULFNp VLJQiO\ NWHUp MVRX QiVOHGQČ ]SUDFRYiYiQ\ YKRGQêP softwarem v SRþtWDþi. 
9êVOHGNHPPČĜHQt MHEXćJUDILFNê]i]QDPSUĤEČKXSURILOXNUXKRYLWRVWLVRXþiVWL nebo jeho 
þtVHOQp Y\KRGQRFHQt 9êKRGRX WpWR PHWRG\ MH åH VQtPDQê SURILO RGSRYtGi VNXWHþQpPX
profilu povrchu. 0ČĜLFt SĜtVWURM MHYHOPLSĜHVQêDSĜHVQRVW RWiþHQtYĜHWHQDQHERVWROXMHþDVWR
OHSãt MDNRȝPK WRPXWR MHYãDNYHOPLGĤOHåLWiþDVRYČQiURþQiSĜtSravaNWHUizahrnuje 
GRNRQDOp Y\VWĜHGČQtDY\URYQiQtVRXþiVWi. [11] 
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a)        b) 
Obr. 3.10   Ä3ULQFLSPČĜHQtNUXKRYLWRVWL³ 
a) s URWXMtFtPYĜHWHQHP, b) s URWDþQtPVWROHP 
1 ± PČĜLFt dotyk, 2 ± PČĜLFt SĜtVWURM± PČĜHQiVRXþiVW [6] 
 
3RåDGDYN\ QD QDVWDYHQt PČĜHQpKR REMHNWX SĜHG PČĜHQtP NUXKRYLWRVWL MVRX VPČU
PČĜHQtDYROEDSRORPČUXKURWXGRW\NXV ohledem na separaci drsnosti povrchu.  
 
Podle YêVWXSQtch informact jsou SĜtstroje: 
- VH]iSLVHPSURILOX 
- s SĜtPêP]REUD]HQtPþtVHOQêFKKRGQRWSDUDPHWUĤ 
- s NRPELQDFtRERX]SĤVREĤ 
 
3RGOH FKDUDNWHUX SRYUFKX PČĜHQpKR SRYUFKX MVRX VSHFLILNRYiQ\ druK\ D UR]PČU\
KURWĤPČĜLFtch dotyNĤDMHSĜHGHSViQDVWDWLFNiPČĜLFt VtODGRWyNĤ.  
 
Volba GRW\NX RYOLYĖXMH FKDUDNWHULVWLNX SRYUFKX VRXþiVWi. V ]iYLVORVWL QD GUXKX 
DUR]VDKXQHURYQRPČUQRVWLSĜLFKi]HMtY ~YDKXW\WRGUXK\KURWĤ (obr. 3.11): 
- NXORYp 
- YiOFRYp 
- NOtQRYp 
- NDSNRYp [21] 
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a)        b) 
 
 
c)        d) 
Obr. 3.11   Ä'UXK\KURWĤPČĜLFtFKGRW\NĤ³ 
DNXORYêEYiOFRYêFNOtQRYêGNDSNRYê[21] 
 
 
SSHFLILNRYDQpFK\E\SĜtVWURMHjsou: 
- FHONRYiFK\EDSĜtVWURMH 
- FK\EDRWiþHQt± UDGLiOQt 
- D[LiOQt 
 
0ČĜLFt SĜtVWURMH SĜL]SĤVREHQp DEVROXWQtPPHWRGiP]DUXþXMt YHONRX SĜHVQRVWPČĜHQt. 
JVRX YãDN SRXåtYiQ\ SĜHGHYãtP v ODERUDWRUQtFK SRGPtQNiFK SURWRåH Y\åDGXMt GRGUåHQt 
VSHFLiOQtFK SRGPtQHN MDNR QDSĜ SĜHVQp VWĜHGČQt D FHQWURYiQt PČĜHQêFK SĜHGPČWĤ 
FRå VRXYLVt s vyNRQiYiQtP þDVRYČ QiURþQêFK þLQQRVWt Z WRKRWR GĤYRGX DEVROXWQt metody 
nHEêYDMt Y\XåtYiQ\ SUR U\FKOp a KURPDGQp KRGQRFHQt ~FK\OHN NUXKRYLWRVWL 3UR WDNRYpWR
KRGQRFHQtMsou vhodnČMãt UHODWLYQtPHWRG\. [11] 
 
 
5HODWLYQtPHWRGy 
8SODWQČQt UHODWLYQtch PHWRG PČĜHQt MH SĜHGHYãtP v ORåLVNRYpP SUĤP\VOX -HMLFK
YêKRGRXMHYãHREHFQiGRVWXSQRVWDPRåQRVW Y\XåLWt YHYêSRþWRYpWHFKQLFH5HODWLYQt metody 
PĤåHme UR]GČOLW dle (obr. 3.12)DWRQDPHWRG\GYRXERGRYpWĜtERGRYpDQ-ERGRYp 
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Obr. 3.12   5R]GČOHQtUHODWLYQtFKPHWRGPČĜHQt~chylek kruhovitosti [11] 
 
V PČĜLFtP SĜtVWURML VH ustaYt ]NRXPDQê prvek do PČĜLFt hlav\ D QiVOHGQČ VH uvede  
GRRWiþLYpKRSRK\EXU\FKORVWt± RWÂmin-1. .PLW\]SĤVREHQp~FK\ONami kruhovitosti 
MVRX SĜHQiãHQ\ HOHNWURG\QDPLFNêP VQtPDþHP, proFKi]HMt HOHNWURQLFNêP REYRGHP 
a za]QDPHQiYDMt VWĜHGQt KRGQRWX PČĜHQêFK ~chylek na obrazovce osciloskopu 3ĜHGQRVWt
WČFKWRSĜtVWURMĤMHU\FKORVWPČĜHQtFRåMHYKRGQpLSUR hromadnou kontrolu KRWRYêFKSUYNĤ. 
[11] 
 
3ĜL UHODWLYQtFK]SĤVREHFKPČĜHQt~chylek kruhovitosti VHUR]OLãXMtERG\ 
- SRGSČU\RStUiQtVHQDSUL]PX 
- ERG\VQtPiQt 
3RORKX WČFKWR ERGĤ Y]KOHGHP NH VWDQRYHQp VRXĜDGQLFRYp VRXVWDYČ XUþXMt SDUDPHWU\
metody ± ~KHOĮDȕ (obr. 3.13). 
 
ÒKHOĮ± ~KHOPH]LWYRĜtFtPLþDUDPLRSČUQêFKERGĤNWHUpMVRXWHþQDPLNUXåQLF7\WRERG\
UHSUH]HQWXMtSUDYêPČĜHQêSURILOY PtVWHFKMHMLFKVW\NXV WČPLWRERG\ 
ÒKHOȕ± ~KHOPH]LVPČUHPPČĜHQtVPČUHPSRK\EXVQtPDFtKRGRW\NXDVRXĜDGQLFRYRX
osou X [11]. 
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Obr. 3.13   Ä3ULQFLSPČĜHQt~FK\ON\NUXKRYLWRVWLUHODWLYQtPLPHWRGDPL³ [6] 
 
Z hlediska konstrukce je pRXåLWt UHODWLYQtFKPHWRGGR]DĜt]HQt MHGQRGXFKp D MH tedy 
PRåQpMH]DYiGČt GRYêUREQtFKSRGPtQHNDinstalovat je SĜtPRQDREUiEČFtVWURMH 
 
DvouERGRYi PHWRGD ± lze ji realizovat WUDGLþQt PHWRGRX ~KHO Į   ʌ ȕ   ʌ  
nebo klasickou metodou s ERþQt SRGSČURX ~KHO Į   ȕ 3ULQFLSPČĜHQt VSRþtYi Y XVWDYHQt
PČĜHQp VRXþiVWi na PČĜLFt desku DUR]GtO\SUĤPČUĤjsRXRGþtWiQ\ ]HVQtPDþH (obr. 3.14). 
 
 
Obr. 3.14   Ä0ČĜHQt~FK\ONy kruhovitosti dvoubodovou metodou ± SĜtPRX³ [3] 
1± PČĜHQiVRXþiVW±  SRGORåND± LQGLNDþQtSĜtVWURM± ERþQtGRUD]± PČĜLFt stojan  
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-H WR MHGQRGXFKi PHWRGD YãHREHFQČ Y\XåtYDQi v SUĤP\VORYêFK SRGPtQNiFK
UPRåĖXMe PČĜHQtV Y\XåLWtPXQLYHU]iOQtFKPČĜLFtFKSĜtVWURMĤ [11] 
 
TĜtERGRYi PHWRGD ± PČĜHQt VH XVNXWHþĖXMH PČĜHQtP Y SUL]PČ R ~KOX Į Y UR]PH]t  
od 0 ·. Z SUDNWLFNpKRKOHGLVNDPXVtEêW ]DYtUDFt~KHOY UR]PH]t · [4].  
 
7ĜtERGRYpPHWRG\VHUR]GČOXMtQDV\PHWULFNp DQHV\PHWULFNp 
- 6\PHWULFNp metody ~KHOȕ  ± SĜtPi~KHOȕ - 90 ± QHSĜtPiMVRXSRXåtYiQ\
SURPČĜHQt WYDUX YQLWĜQtFK LYQČMãtFKUR]PČUĤ8PRåĖXMtPČĜHQtQD uQLYHU]iOQtFK
PČĜLFtch SĜtVWURMtFK i s Y\XåLWtP WUDGLþQtFK SUL]HP D lze WDNp PČĜit hodnoty 
pUĤPČUX9 PQRKêFKSĜtSDGHFKYãDNQHXPRåĖXMtPČĜHQtSiUQêFK~FK\Oek.  
- 1HV\PHWULFNp metody ~KHO ȕ ± SĜtPi~KHO± 90 ȕ ± QHSĜtPi
VOXþXMtSĜHGQRVWLGvouERGRYêFKDWĜtERGRYêFKV\PHWULFNêFKPHWRGþtPåXPRåĖXMt
PČĜHQt YãHFK SĜtSDGĤ ~FK\Oek kruhovitosti. PUREOpPHP QHV\PHWULFNêFK PHWRG
PČĜHQt MH YKRGQê YêEČU WDNRYp NRPELQDFH ~KOĤ Į D ȕ DE\ PRåQRVWL PČĜHQt
jednotlivêFK ~FK\OeN E\O\ FR QHMYČWãt D byla minimalizoviQD nepohodlnost 
Y\XåtYiQtNRHILFLHQWĤ]YČWãHQt. [11] 
 
0ČĜHQtVHrealizuje SRPRFtGYRXmetod ± SĜtPi (obr. 3.15) DREUiFHQi (obr. 3.16).  
 
  
a)       b) 
Obr. 3.15   ÄMČĜHQt~FK\ONy kruhovitosti WĜtERGRYRXPHWRGRX± SĜtPiPHWRGD³ 
DV\VWHPDWLFNpXVSRĜiGiQtEQHV\VWHPDWLFNpXVSRĜiGiQt 
1 ± PČĜHQiVRXþiVW± prizma, 3 ± ~FK\ONRPČU± PČĜLFt stojan, 5 ± YiOHþN\ [3] 
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Obr. 3.16   Ä0ČĜHQt~FK\ON\NUXKRYLWRVWLWĜtERGRYRXPHWRGRX± REUiFHQiPHWRGD³ 
1 ± PČĜHQiVRXþiVW, 2 ± QDVD]RYDFtSĜtSUDYHN± ~FK\ONRPČU± KURWRYêSĜtVWURM [3] 
 
N-ERGRYiPHWoda ± PĤåHEêWXVNXWHþQČQD GYČPa ]SĤVRE\. A WRWUDGLþQtPXVWDYHQtP
do prizmy V SRXåLWtP DOHVSRĖ GYRX VQtPDFtFK GRW\NĤ DQHER SRXåLWtm VSHFLiOQt SUL]P\,  
NWHUiVHXSODWĖXMHSĜHGHYãtP SĜLPČĜHQtYHONêFKUR]PČUĤ 
 
 
6NHQRYDFtPHWRGD 
6NHQRYDFt metoda je aplikRYiQD na WĜtVRXĜDGQLFRYêFK PČĜLFtch strojtFK.  
3ĜL VkenovDFtP ]SĤVREu VQtPiQt MH YêVOHGNHP XUþHQt KRGQRW VRXĜDGQLF PČĜHQêFK ERGĤ
MGRXFtFK]DVHERXQDFKDUDNWHUL]DFLþDUPČĜHQpKRSRYUFKX. [25] 
 
RR]ORåHQt VNHQRYDFtFK ERGĤ je VH Y]iMHPQêP UR]HVWXSHP PH]L GYČPa za sebou 
QiVOHGXMtFtPL ERG\ VNHQRYiQt þDVWRPHQãt QHå 0,1 mm. Takto Y\VRNi KXVWRWD VNHQRYDQêFK
ERGĤ]DUXþXMH YHOPLSRGUREQp LQIRUPDFHRPČĜHQpPSRYUFKX 
 
3O\QXOpPČĜHQtSUYNĤDNRQWXUSRVN\WQHGRVWDWHþQČY\VRNRXKXVWRWXERGĤSRWĜHEQou 
NH VSUiYQpPX XUþHQt WYDUX SRYUFKX (obr. 3.17)0ČĜHQt VH XVNXWHþĖXMH QD &00 a PČĜLFt 
KODYD PXVt SRGSRURYDW VNHQRYDFt WHFKQRORJLL VWiOpKR kontaktu PČĜLFtKR KURWX D PČĜHQpKR
objektu.  
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Obr. 3.17  Ä6QtPiQtERGĤVNHQRYDFtPHWRGRX³[11] 
 
 
3.5.2 1HVSRMLWp GLVNUpWQt metody 
 
NespojitêP]SĤVREHP VQtPiQt ]tVNiYiPH LQIRUPDFHPČĜHQtP VRXĜDGQLF RPH]HQpKR
SRþWXERGĤ] PČĜHQpKRSRYUFKX 
 
0ČĜHQt VH realizuje QD VRXĜDGQLFRYpP PČĜLFtm stroji v UHåLPX XUþHQt SRORK\
QHVSRMLWêFK (GLVNUpWQtch) ERGĤ 3RXåtYDMt VH VWDQGDUGQt PČĜLFt KODY\ XPRåĖXMtFt pouze 
VQtPiQtMHGQRWOLYêFKERGĤ3RPRFtQČNROLNDVQtPDQêFKERGĤGRVWiYiPHQH~SOQRXLQIRUPDFL
o tvaUX SĜtSDGQČ o SROR]H VQtPDQp SORFK\ 3ĜL VQtPiQt NUXKRYpKR SURILOX MH GHILQRYiQD
JHRPHWULFN\WĜHPLERG\NGy se SĜLXUþHQtWYDUXDSRORK\Y\FKi]t]HVQtPiQtVRXĜDGQLFþW\Ĝ
ERGĤY QHVSRMLWpPGLVNUpWQtP) UHåLPX9\SRþtWiVHVRXĜDGQLFHVWĜHGXNUXåQLFHDMHMtSUĤPČU
Tento Y\SRþtWDQêWYDUDSRORKDNUXåQLFHMVRXpouKêP YêVWXSHPPČĜHQt. 
 
9êVOHGN\QHVSRMLWpKRPČĜHQtMVHPSRPČUQČQHSĜHVQpDQHSRVN\WXMt~SOQRXLQIRUPDFL
o polozH WYDUX D UR]PČUX PČĜHQpKR SRYUFKX PĜHGSRNODGHP SĜHVQpKR PČĜHQt MH SĜHVQp 
Y\URYQiQt SURWRåH SĜL Y\MPXWt D RSČWRYQpP YORåHQt VRXþiVWL GR SĜtSUDYNX EXGH SRORKD
VRXþiVWLRGOLãQi7DNpRSDNRYDQtPČĜHQtVHVQtPiQtPPDOpKRSRþWXERGĤYHGHN UR]GtOQêP
YêVOHGNĤP6QtPiQtPYČWãtKRSRþWXERGĤMVRX]DEH]SHþHQ\VWHMQpYêVOHGN\DWRLSĜL]PČQČ
SRORK\VRXþiVWL[11].  
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Obr. 3.18 Ä6QtPiQtERGĤQHVSRMLWRXPHWRGRX³ [10] 
 
 
3.6 0ČĜLFt ]DĜt]HQtQDPČĜHQt~FK\ONy kruhovitosti 
 
3RWĜHE\PHWURORJLFNpSUD[HPDMt]DQiVOHGHNQHXVWiOêYêYRMPRGHUQtPČĜLFt techniky. 
9êYRM MH ]DPČĜHQ SĜHGHYãtP QD WHFKQLFNRX NYDOLWX PČĜLFtFK ]DĜt]HQt D SURVWĜHGNĤ 
MHMLFK SĜHVQRVWPČĜLFt UR]VDK XQLYHU]iOQRVW SRXåLWt SURGXNWLYLWX ]SUDFRYiQt YêVOHGNĤ DWG
V QHSRVOHGQtĜDGČYãDNKUDMHYHONRXUROLLQDSĜHNRQRPLFNiGRVWXSQRVWPČĜLFt techniky. 
 
 1D PČĜHQt ~FK\Oek kruhovitosti jsou SRXåtYiQ\ UĤ]Qp PHWRG\ L PČĜLFt ]DĜt]HQt
0ČĜLFt ]DĜt]HQtPĤåHPHUR]GČOLWQD]iNODGČ YtFHNULWpULt podle toho MDNRXPHWRGX]YROtPH
s MDNRXSĜHVQRVWtSRWĜHEXMHPH PČĜLWDMDNpPQRåVWYtVRXþiVWt EXGHPHPČĜLW(MHGQRUi]RYČQHER
VpULRYČ)7\WRPHWRG\DSRVWXS\MVRXSRSViQ\Y SĜHGFKi]HMtFtFKNDSLWROiFK 
 
0ČĜLFt ]DĜt]HQtVHGČOt na: 
- NRQYHQþQtPČĜLFt SĜtVWURMH 
- VRXĜDGQLFRYpPČĜLFt stroje CMM. 
 
 
3.6.1 .RQYHQþQtPČĜLFt SĜtVWURMH 
 
9HYêUREČVH tvary þDVWRNRQWUROXMt MHGQRGXFKêPLSRPĤFNDPLSUDYtWN\ãDEORQDPi)  
a PČĜLFtPL SĜtVWURML þtVHOQtNRYêPL ~FK\ONRPČU\ DSRG .RQYHQþQt PČĜHQt NUXKRYLWRVWL 
VH SURYiGt PČĜHQtP Y W]Y ~KORYêFK SRGORåNiFK nebo MLQpP SRGREQpP XVSRĜiGiQt. Tyto 
PHWRG\VHQD]êYDMtUHODWLYQtDQHERWĜtERGRYp1DMHMLFK]iNODGČMHPRåQR QDYUKQRXWSĜtVWURMH
NWHUpPRKRXEêWY\XåLW\ YHYêUREČDWRLSĜtPRQDVWURMLEČhem procesu REUiEČQt9 VRXþDVQp
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GREČ MH SRXåLWt UHODWLYQtFK PHWRG RPH]HQR WtP åH SĜHG VDPRWQêP PČĜHQtP YČWãLQRX 
QHSR]QiPH ]iNODGQt WYDURYou ~FK\ONu, zda jde o ovalitu nebR YtFH-KUDQ VH VWHMQêP
pUĤPČUHP. [11] 
 
V ODERUDWRUQtFK SRGPtQNiFK MVRX YČWãLQRX Y\XåtYiQ\ SĜtVWURMH SUDFXMtFt QD SULQFLSX
VSRMLWpPHWRG\. Vê]QDPQRX UROL u nich XGiYi vysoki SĜHVQRVWPČĜHQt D MVRX SRMPHQRYiQ\
MDNRNUXKRPČU\1DPČĜHQp~GDMHMVRX]SUDFRYiYiQ\SRPRFtVRIWZDUX 
 
3ĜtNODGHPPČĜLFtFKSĜtVWURMĤSRXåtYDQêFKQDPČĜHQtWYDUX jsou: Talyrond, Roundtest, 
Talysurf, Rondcom a VSRXVWDGDOãtFK  
 
   
Obr. 3.19   Ä.RQYHQþQtPČĜLFt SĜtVWURMH³ 
a) Talyrond 440    b) Roundtest RA-114 
 
 
3.6.2 6RXĜDGQLFRYpPČĜLFt stroje  
 
6RXĜDGQLFRYêPČĜLFt stroj (CMM ± Coordinate Measuring Machines) je VORåLWê PČĜLFt 
V\VWpP NWHUê Y\NRQiYi PČĜHQt Y URYLQČ nebo v SURVWRUX GDQp VRXĜDGQLFRYp VRXVWDYy 
s PRåQRVWt SOQpDXWRPDWL]DFHD QiVOHGQpKR vyhodnoceQtSRPRFtVRIWZDUX 
 
1D WUKX MVRXQDEt]HQ\&00RGPDOêFKVWRORYêFK, DåSRQHMYČWãtPRVWRYpV\VWpP\
GtN\ NWHUêm MH PRåQRst QD ]iNODGČ SĜHPČĜHQt XUþLW ~FK\ON\ UR]PČUĤ WYDUĤ D Y]iMHPQêFK
poloh (obr. 3.20), QDFKi]HMtctFh v QRUPČ,621101 [23]. 3ĜLSRXåLWt SĜHVQpKR VRXĜDGQLFRYpKR 
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PČĜLFtho VWURMH VH Gi XUþLW QD VRXþiVWFH L PLNURJHRPHWULH SRYUFKX SĜLþHPå QHQt nutnost 
SRXåLtt VSHFLiOQtho ]DĜt]HQt. [11] 
 
 
Obr. 3.20   Ä.RQYHQþQtDVRXĜDGQLFRYiPHWURORJLH³ [11] 
 
6RXþDVQp &00 MVRX XQLYHU]iOQt IOH[LELOQt VWURMH XUþHQp N SURYiGČQt SĜHVQêFK 
D QiURþQêFK PČĜLFtFK RSHUDFt SĜHYiåQČ k PČĜHQt VNĜtĖRYêFK VRXþiVWt D NH NRQWUROH SORFK
VORåLWČMãtFK WYDUĤjako MVRXQDSĜR]XEHQt nebo WXUEtQRYp lopatky. 
 
9\]QDþXMt VH UĤ]QêPi stupni DXWRPDWL]DFH RG PDQXiOQtKR Ĝt]HQt, Då SR &1&
&RPSXWHU 1XPHULFDO &RQWRO SRþtWDþRYp þtVOLFRYp Ĝt]HQt [12]. Tyto PČĜLFt VWURMH ]MLãĢXMt
NRQNUpWQt JHRPHWULL PČĜHQêFK REMHNWĤ XUþHQtP SURVWRURYêFK VRXĜDGQLF QČNROLND PČĜLFtch 
ERGĤ = WČFKWR VRXĜDGQLF VH QiVOHGQČ SRPRFt Y\KRGQRFRYDFtKR zDĜt]HQt XUþt QiKUDGQt
geometrie REMHNWX 3UR NDåGê WYDURYê SUYHN MH XUþHQ PLQLPiOQt SRWĜHEQê SRþHW ERGĤ
SRåDGRYDQê QD Y\WYRĜHQt QiKUDGQt JHRPHWULH 3R PČĜHQt VRXþiVWi &00 XUþt libovolnou 
JHRPHWULFNRXFKDUDNWHULVWLNXMDNRQDSĜ~FK\ON\UR]PČUĤWYDUĤDY]iMHPQêFKSRORK  
 
&00 VH VNOiGi ] mechanickp konstrukce, pohonnpKR V\VWpPu Ĝt]HQt PČĜLFtho 
syVWpPuVQtPDFtV\VWpPu DSRþtWDþe. [6] 
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Obr. 3.21 Ä6RXĜDGQLFRYpPČĜtFtVWURMH:  
Endeavor, GDOãtW\S606RGILUP\6KHIILHOGYOHYR=HLVV&RQWXUD G2 (vpravo)³[17], [18] 
 
5R]GČOHQt&00 
 
x Podle konstrukce: 
o -HGQRVRXĜDGQLFRYp PČĜtFt VWURMH ± PČĜHQt MHQ Y MHGQp RVH ; 'RVDKXMH 
VH YHOPL PDOp FK\E\ PČĜLGOD Y FHOpP UR]VDKX D WR L SĜL PČĜHQt YHONêFK
UR]PČUĤ 
o 'YRXVRXĜDGQLFRYpPČĜtFtVWURMH± PČĜHQtUR]PČUĤYHGYRXQDY]iMHPNROPêFK
RViFK;D<WHG\Y MHGQpURYLQČ 
o 7ĜtVRXĜDGQLFRYpPČĜtFtVWURMH± PČĜHQtYHWĜHFKQDY]iMHPNROPêFKRViFKX, Y 
a Z, tedy v SURVWRUX,VORåLWpPČĜHQtYHWĜHFKY]iMHPQČNROPêFKURYLQiFKO]H
SURYiGČWQDMHGQRXSQXWtPČĜHQpVRXþiVWL [11] 
 
x 3RGOHNRQVWUXNþQtKRĜHãHQtSRORKRYiQt (Obr. 3.22): 
o 6ORXSRYê W\S ± PDOp UR]VDK\ PČĜHQt 7XKi NRQVWUXNFH D GREĜH SĜtVWXSQp
PČĜHQtVRXþiVWL0RåQRVWY\EDYHQtNUXKRYêPVWROHPV ~KORYRXVWXSQLFt 
o 9êORåQtNRYê W\S ± GREUê SĜtVWXS N PtVWX PČĜHQt DYãDN RPH]HQ NRQVWUXNFt
3RPČUQČ NUiWNi RVD < ] GĤYRGX WXKRVWL V\VWpPX 3URWR MH YKRGQČMãt 
pro dlouKpD~]NpVRXþiVWL 
o 3RUWiORYêW\S± v SUD[LQHMUR]ãtĜHQČMãtSURVWĜHGQtDYHONpUR]VDK\PČĜHQt0DMt
YHONRX WXKRVW FRå XPRåĖXMH GRVDKRYDW Y\VRNp SĜHVQRVWL PČĜHQt 3ĜtVWXS
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k PČĜHQpVRXþiVWLMHRPH]HQNRQVWUXNFt9\UiEtVHYHYDULDQWČV SHYQêPQHER
s SRK\EOLYêPSRUWiOHP 
o 0RVWRYêW\S± SURQHMYČWãtUR]VDK\PČĜHQtýDVWRY\XåtYiQY DXWRPRELORYpP
DOHWHFNpPSUĤP\VOX [11] 
 
 
Obr. 3.22 7\S\VRXĜDGQLFRYêFKPČĜLFtFKVWURMĤ 
DVORXSRYêEYêORåQtNRYêFSRUWiORYêGPRVWRYê[7] 
 
 
Obr. 3.23 Ä0ČĜLFtKURW\VRXĜDGQLFRYêFKPČĜLFtFKVWURMĤ³  
DMHGQRGXFKêESČWLUDPHQQêYHWYDUXGYRMLWpKRNĜtåH [11] 
 
 
3.7 $QDOê]DKDUPRQLFNêFKVORåHNSURILOX 
 
=iNODGQtPSĜHGSRNODGHPpro KRGQRFHQt~FK\OHNNUXKRYpKRWYDUXMHVWDQRYHQt jejich 
YHOLNRVWt LSRþWXDWĜtGČQtSRGOHIUHNYHQFt%ČKHP RWiþHQtNUXKRYpVRXþiVWLDVQtPiQt MHMtKR 
SURILOXSRYUFKXYMHGQRPERGČSURMGHEČKHPMHGQpRWiþN\NDåGiQHURYQRVWPtVWHPNRQWURO\
pouze MHGQRX 3URILO SRYUFKX O]H QDKUDGLW ĜDGRX VLQXVRLG MHMLFKå IUHNYHQFH MH Y\MiGĜHQD 
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SRþWHPYOQQHURYQRVWtQDRWiþNX83R (Undulation Per Revolution) - 1, 2, ....., n - VRXþiVWi. 
8YHGHQpVLQXVRLG\SĜHGVWDYXMtKDUPRQLFNpVORåN\KDUPRQLFVSURILOXSRYUFKX 5R]GČOHQt
KDUPRQLFNêFKVORåHNSURILOXSRYUFKXSRGOHIUHNYHQFtVWDQRYHQtDPSOLWXGDIi]tjHSURYiGČQR 
PHWRGRX QD]YDQRX 5\FKOi )RXULHURYD WUDQVIRUPDFH $SOLNDFH WpWR PDWHPDWLFNp PHWRG\
Y\åDGXMH GDWRYp VRXERU\ REVDKXMtFt Q ERGĤ 'ĜtYH SRXåtYDQp PHWRG\ GRSOQČQt VRXERUĤ
QDSĜLQWHUSRODFtQČNG\mohly QHSĜt]QLYČRYOLYQLt vlastnosti profilu povrchu. Taylor Hobson 
Y\XåtYi N ~SUDYČ VRXERUĤ :LQRJUDdRYX WUDQVIRUPDFL NWHUi QHPi YOLY QD objektivitu 
KRGQRFHQt KDUPRQLFNêFK VORåHN SURILOX $QDOê]\ KDUPRQLFNêFK VORåHN XPRåĖXMt SRVoudit 
Y]WDK\PH]LYêVOHGN\PČĜHQtNUXKRYLWRVWLDQHSĜHVQRVWPLYêUREQtFKSURFHVĤQHERIXQNþQtPL
FKDUDNWHULVWLNDPLSRYUFKĤQDSĜKOXþQRVWtORåLVHN 
 
0DOp IUHNYHQFH KDUPRQLFNêFK VORåHN MVRX YČWãLQRX vztaåHQ\ N FK\EiP VHĜt]HQt 
DQDVWDYHQt1DSĜKDUPRQLFNi835MH]SĤVREHQDQHVRXVWĜHGQRVWtRVVRXþiVWLDURWDFH
%ČåQČ MH WDWR QHVRXRVRVW RGVWUDQČQD D SĜtSDGQČ KRGQRWD ~FK\ON\ VH ]D]QDPHQiYi 
SĜHG ]REUD]HQtP SURILOX  KDUPRQLFNi  835 SĜHGVWDYXMH RYDOLWX NWHUi PĤåH EêW
YêVOHGNHP FK\EQpKR REUiEČQt QHER ãSDWQpKR XSQXWt D QDNORQČQt YiOFRYp VRXþiVWL 'DOãt
KDUPRQLFNp Qt]NêFK KRGQRW PRKRX Y]QLNaW XStQiQtP VRXþiVWt YH VNOtþLGOHFK 9 SĜtSDGČ 
åH VNOtþLGOR VRXþiVW SĜL XStQiQt GHIRUPXMH ]SĤVREt WR SR REUREHQt YiOFRYê WYDU VRXþiVWL. 
8YROQČQtP ]H VNOtþLGOD VH WYDU VRXþiVWL PČQt Y ]iYLVORVWL QD SRþWX XStQDFtFK þHOLVWt
VNOtþLGOD 'DOãt KDUPRQLFNp VORåN\ V Qt]NêPL Då VWĜHGQtPL IUHNYHQFHPL PRKRX Y]QLNDW
FKYČQtPEČKHPYêUREQtKR SURFHVX9\ããtIUHNYHQFHKDUPRQLFNêFKVORåHNVHREY\NOHVSRMXMt
se stopami ]DQHFKDQêPL RG ĜH]QpKR QiVWURMH. 2EY\NOH MVRX KDUPRQLFNp VORåN\ SURILOX
pRYUFKXY\XåtYiQ\LPSOLFLWQČ 
 
9ROERXILOWUXSURDQDOê]XMVRXFtOHQČY\ĜD]HQ\XUþLWpKDUPRQLFNpVORåN\]KRGQRFHQt
1DSĜ ILOWU - 835 O]H SRXåtW N Y\ĜD]HQt VWRS SR QiVWURML D ]OHSãLW WDN UR]OLãHQt FK\E
]SĤVREHQêFKVHĜt]HQtPDSĜtSDGQêPFKYČQtP stroje9\XåLWtPILOWUX-835O]HSRWODþLW
SURMHY\FKYČQtDXPRåQLWKRGQRFHQtVWRSSRQiVWURML9QČNWHUêFKSĜtSDGHFKQDSĜSĜLPČĜHQt
ORåLVHNMHOHSãt sledovat harmonicNpVORåN\YHYtFHUR]VD]tFK.DåGêUR]VDKWRWLåSĜHGVWDYXMH
D XPRåĖXMH hodnoFHQt MLQp IXQNþQt FKDUDNWHULVWLN\ QDSĜ KOXþQRVW QHER StVNiQt ORåLVHN
$PSOLWXG\ IUHNYHQFt SĜL XUþLWêFK U\FKORVWHFK RWiþHQt ORåLVHN MVRX þDVWR Y\XåtYiQ\ MDNR
NRQWUROQtSDUDPHWU\  
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6SROHþQRVW 7D\ORU +REVRQ Y\YLQXOD VSHFLiOQt SURJUDP 9HORFLW\ $QDO\VLV 
SUR KRGQRFHQt KDUPRQLFNêFK VORåHN YDOLYêFK ORåLVHN 3URJUDP XPRåĖXMH posuzoviQt vlivu 
MHGQRWOLYêFK KDUPRQLFNêFK VORåHN SURILOX SRYUFKX QD IXQNþQt cKDUDNWHULVWLN\ D VWDQRYHQt
NUDMQtch WROHUDQFtSURNDåGêUR]VDKIUHNYHQFt [16] 
 
 
Obr. 3.24 Ä'LDJUDPKDUPRQLFNêFKVORåHN]DQDOê]\NUXKRYLWRVWL± QLåãtKRGQRW\835VH
Y]WDKXMtNVHĜt]HQtDXStQiQt]GURMHPY\ããtFK835MVRXVWURMHQHERĜH]QpQiVWURMH³ [16] 
 
 
3.8 &K\E\PČĜHQt 
 
.DåGpPČĜHQt MH]DWtåHQRFK\ERX7DWRFK\EDPČĜHQt MHGHILQRYiQDMDNRUR]GtOPH]L
QDPČĜHQRX D VNXWHþQRX KRGQRWRXPČĜHQp YHOLþLQ\ 7HQWR UR]GtO MH QD]êYiQ MDNR DEVROXWQt
chyba PČĜHQtDMHSRSViQD vzorcem: 
0xy  H       (Vzor. 3.3) 
kde:  İ± DEVROXWQtFK\ED 
y ± QDPČĜHQiKRGQRWD 
x0 ± VNXWHþQiKRGQRWD [8] 
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5HODWLYQtFK\ED MHSRPČUDEVROXWQtFK\E\PČĜHQtDVNXWHþQpKRGQRW\PČĜHQpYHOLþLQ\ 
> @%100
0
 
x
HV      (Vzor. 3.4) [8] 
 
9]QLNFK\E]SĤVREXMH 
x PČĜLGOR± YOLYWĜHQtãSDWQpXPtVWČQt 
x PHWRGDPČĜHQt 
x SURVWĜHGt± vliv teploty, vlhkosti atd., 
x OLGVNêIDNWRU± ]UXþQRVW]NXãHQRVWNYDOLILNDFHDGDOãtVFKRSQRVWLþORYČND 
 
ýOHQČQtFK\ESRGOH 
x þDVRYi]iYLVORVWVWDWLFNpG\QDPLFNp 
x PRåQRVWY\ORXþHQtRGVWUDQLWHOQpQHRGVWUDQLWHOQp 
x  ]SĤVREYêVN\WXKUXEpV\VWHPDWLFNpQiKRGQp 
 
Chyby hrubp ± QHMþDVWČML MVRX ]SĤVREHQ\ FK\ERX PČĜLFtKR SĜtVWURMHPČĜLGODPČĜLFt 
RVRE\PHWRG\PČĜHQtãSDWQêP]SUDFRYiQtPYêVOHGNĤPČĜHQtDSRG7\WRQDPČĜHQpKRGQRW\
MVRX QHSRXåLWHOQp D ]H VRXERUX QDPČĜHQêFK KRGQRW VH Y\OXþXMt 0XVt VH RGVWUDQLW SĜtþLQD
Y]QLNXKUXEêFKFK\EDSRWpVHVPtSRNUDþRYDWv GDOãtPPČĜHQt [8] 
 
&K\E\ V\VWHPDWLFNp ± ]SĤVREHQ\ FK\EDPLPČĜLGHO ]SĤVREHQêPL MLå SĜL MHKR YêUREČ
QHER MHKR SRXåtYiQtP 0RKRX Y]QLNDW QHSĜHVQêP VPRQWRYiQtP PČĜLFtKR SĜtVWURMH
nHSĜHVQRVWtMHKRMHGQRWOLYêFKþiVWtMHMLFKGHIRUPDFHPL]PČQRXSUDFRYQtFKSRGPtQHNDSRG
3ĜtþLQ\Y]QLNX V\VWHPDWLFNêFKFK\ESĤVREt VRXVWDYQČD MHGQR]QDþQČGR VP\VOX DYHOLNRVWL
=MLVWLWHOQp FK\E\ O]H SRXåtW NH NRUHNFL QDPČĜHQp KRGQRW\ D PDMt NRQNUpWQt ]QDPpQNR 
D KRGQRWX 1H]MLVWLWHOQp FK\E\ QHPDMt NRQNUpWQt KRGQRWX MVRX XYDåRYiQ\ MDNR FK\E\
QiKRGQpD]DKUQXMtVHGRQHMLVWRW\PČĜHQt [8] 
 
&K\E\ QiKRGQp ± ]SĤVREHQ\ SĜtþLQDPL QiKRGQpKR FKDUDNWHUX FR VH WêþH YHOLNRVWL 
D VPČUX SĤVREHQt 7\WR FK\E\ PDMt QHMþDVWČML *DXVVRYR QRUPiOQt UR]GČOHQt KXVWRW\
SUDYGČSRGREQRVWL MHMLFK YêVN\WX 8UþXMH VH WDN åH RG YêVOHGQp KRGQRW\PČĜHQt VH RGHþWH
VWĜHGQt KRGQRWD NWHUi E\ Y]QLNOD QHNRQHþQêP SRþWHPPČĜHQt VWHMQp YHOLþLQ\ SURYHGHQêFK 
]DRSDNRYDWHOQêFKSRGPtQHN [8] 
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3.9 1HMLVWRW\PČĜHQt 
 
Ä1HMLVWRWDPČĜHQt FKDUDNWHUL]XMH UR]VDK QDPČĜHQêFK KRGQRW RNROR YêVOHGNXPČĜHQt
NWHUê O]H ]GĤYRGQČQČ SĜLĜDGLW N KRGQRWČ PČĜHQp YHOLþLQ\ 1HMLVWRWD PČĜHQt VH WêNi QHMHQ
YêVOHGNX PČĜHQt DOH L PČĜLFtFK SĜtVWURMĤ KRGQRW SRXåLWêFK NRQVWDQW NRUHNFt DSRG 
QDNWHUêFKQHMLVWRWDYêVOHGNXPČĜHQt]iYLVt=iNODGHPXUþRYiQtQHMLVWRWPČĜHQtMHVWDWLVWLFNê
SĜtVWXS 3ĜHGSRNOiGi VH XUþLWp UR]GČOHQt SUDYGČSRGREQRVWL NWHUp SRSLVXMH MDN VH PĤåH
XGiYDQi KRGQRWD vychylRYDW RG VNXWHþQp KRGQRW\ UHVS SUDYGČSRGREQRVW V jakou  
se v LQWHUYDOXGDQpP nHMLVWRWRXPĤåHQDFKi]HWVNXWHþQiKRGQRWD³[15] 
 
Ä0tURX QHMLVWRW\ PČĜHQt MH VPČURGDWQi ~FK\OND XGiYDQp YHOLþLQ\ 7DNWR Y\MiGĜHQi
QHMLVWRWD VH R]QDþXMH MDNR VWDQGDUGQt QHMLVWRWD ± u D SĜHGVWDYXMH UR]VDK KRGQRW RNROR
nDPČĜHQp KRGQRW\ 6WDQGDUGQt QHMLVWRW\ VH GČOt QD VWDQGDUGQt QHMLVWRW\ W\SX $ D W\SX %
8GiYDMt VH EXć VDPRVWDWQČ EH] ]QDPpQND QHER ]D KRGQRWRX YêVOHGNX VH ]QDPpQNHP ³
[15] 
 
Ä6WDQGDUGQt QHMLVWRWD W\SX $ ± uA MVRX ]SĤVRERYiQ\ QiKRGQêPL FK\EDPL MHMLFKå
SĜtþLQ\VHSRYDåXMtYãHREHFQČ]DQH]QiPp6WDQRYXMtVH] RSDNRYDQêFKPČĜHQtVWHMQpKRGQRW\
PČĜHQp YHOLþLQ\ ]D VWHMQêFK SRGPtQHN 7\WR QHMLVWRW\ VH VWRXSDMtFtP SRþWHP RSDNRYDQêFK
PČĜHQt VH ]PHQãXMt 3ĜLWRP VH SĜHGSRNOiGi H[LVWHQFH QiKRGQêFK FK\E QRUPiOQtP
UR]GČOHQtP³[15] 
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A    (Vzor. 3.5)  [15] 
)(ys   - H[SHULPHQWiOQtVPČURGDWQi~FK\Oka, 
iy   - QDPČĜHQiKRGQRWD 
y   - DULWPHWLFNêSUĤPČUQDPČĜHQêFKKRGQRW 
n   - SRþHWQDPČĜHQêFKKRGQRW 
 
Ä6WDQGDUGQt QHMLVWRWD W\SX % ± uB MVRX ]SĤVRERYiQ\ ]QiPêPL D RGKDGQXWHOQêPL
SĜtþLQDPL Y]QLNX -HMLFK LGHQWLILNDFL D ]iNODGQt KRGQRFHQt SURYiGt H[SHULPHQWiWRU -HMLFK
XUþRYiQtQHEêYiYåG\MHGQRGXFKp8VORåLWêFKPČĜLFtFK]DĜt]HQtDSĜL]YêãHQpPSRåDGDYNX
QD SĜHVQRVW PXVt VH SURYpVW SRGUREQê UR]ERU FK\E FRå Y\åDGXMH ]QDþQp ]NXãHQRVWL 
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7\WRQHMLVWRW\Y\FKi]HMt]UĤ]QêFK]GURMĤDYêVOHGQiQHMLVWRWDW\SX%MHGiQDMHMLFKVXPDFt- 
SĜLWRPQH]iYLVtQDSRþWXRSDNRYDQêFKPČĜHQt 
¦
 
 
n
i
BiB uu
1
2
  (Vzor. 3.6) 
2
Biu  - VRXþHWNYDGUiWĤYãHFK]GURMĤQHMLVWRWW\SX%.³ [15] 
 
Ä.RPELQRYDQi VWDQGDUGQt QHMLVWRWD -uC MH VXPDFt QHMLVWRW W\SX $ D % +RGQRWt-li  
VHYêVOHGHNPČĜHQtWRXWRQHMLVWRWRXQHQtWĜHEDUR]OLãRYDWQHMLVWRW\W\SX$D%.RPELQRYDQi
VWDQGDUGQtQHMLVWRWDXGiYi LQWHUYDO YHNWHUpPVH VSRPČUQČYHONRXSUDYGČSRGREQRVWtPĤåH
Y\VN\WRYDWVNXWHþQiKRGQRWDPČĜHQpYHOLþLQ\9SUD[LVHGiYiWpWRQHMLVWRWČSĜHGQRVW³ [15] 
 22 BAC uuu    (Vzor. 3.7) [15] 
 
Ä5R]ãtĜHQiVWDQGDUGQtQHMLVWRWDU VH]DYiGtYSĜtSDGČåH MH WĜHED]DMLVWLW MHãWČYČWãt
SUDYGČSRGREQRVW VSUiYQpKR YêVOHGNX PČĜHQt =tVNi VH WDN åH VH NRPELQRYDQi VWDQGDUGQt
nejistota uC vyniVREtVRXþLQLWHOHPku = 2.  
 ukU       (Vzor. 3.8) 
k ± NRHILFLHQWUR]ãtĜHQt 
u ± VWDQGDUGQtQHMLVWRWD³ [15] 
 
Ä3ĜL]MLãĢRYiQtMHGQRWOLYêFKVWDQGDUGQtFKQHMLVWRWVHSRVWXSXMHSRGOHWRKR]GD VHMHGQi
RSĜtPpQHERQHSĜtPpPČĜHQtMHGQpQHERYtFHYHOLþLQ3ĜLYêSRþWHFKVHKRGQRW\NRHILFLHQWĤ 
a nejistot ]DRNURXKOXMtQDWĜLSODWQpþtVOLFH8GiYDQiYêVOHGQiQHMLVWRWDVH]DRNURXKOXMHQDGYČ
SODWQpþtVOLFH³ [15] 
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4 E[SHULPHQWiOQtVOHGRYiQt~chylek kruhovitosti  
 
1D ]iNODGČ SR]QDWNĤ ] problematiky ~FK\Oek kruhovitosti byl stanoven FtO 
H[SHULPHQWX D WR ]PČĜLW v\KRGQRWLW D QiVOHGQČ SRURYQDW ~chylky kruhovitosti QD YQČMãtP
SUĤPČUX ORåLVNRYêFK NURXåNĤ, PČĜHQêFK QD NRQYHQþQtPPČĜLFtP SĜtVWURML 7\WR ORåLVNRYp
NURXåN\E\O\ obrobeny UĤ]QêPLWHFKQRORJLHPLREUiEČQtYHVSROHþQRVWLKoyo BHDULQJVýHVNi
republika s.r.o. Jako pRURYQiYDQp WHFKQRORJLH REUiEČQt E\O\ Y\EUiQ\ sRXVWUXåHQt EURXãHQt 
a hoQRYiQt 
 
([SHULPHQWiOQt þiVW GLSORPRYp SUiFH REVDKXMH SRSLV PČĜHQêFK VRXþiVWt SRXåLWp 
PČĜLFt technik\SURPČĜHQt~FK\ON\NUXKRYLWRVWL DVQtPiQtSURILOXSRYUFKX, ]tVNiQ\ YêVOHGN\
PČĜHQt VWDWLVWLFNp Y\KRGQRFHQt D SRURYQiQt YêVOHGNĤ PČĜHQt ~FK\Oek kruhovitosti Y]RUNĤ
]tVNDQêFKSo SRXåLWtjednotlivêFK technologit REUiEČQt 
  
 
4.1 =NRXPDQpVRXþiVWL 
 
3UR VOHGRYiQt YOLYX WHFKQRORJLH REUiEČQt QD ~FK\ONX NUXKRYLWRVWL byly ]NRXPiQ\ 
YQČMãt SUĤPČU\ ORåLVNRYêFK NURXåNĤ RSUDFRYaQêFK UĤ]QêPL WHFKQRORJLHPL REUiEČQt 
=NRXPDQp NURXåN\ E\O\ vyrobeny z FKURPRYp RFHOL SUR YDOLYi ORåLVND &U 
ý61   D W\WR NURXåN\ E\O\ obrobeny VRXVWUXåHQtm EURXãHQtm D KRQRYiQtm  
YHVSROHþQRVWL.R\R%HDULQJVýHVNiUHSXEOLNDVURNGHE\O\QiVOHGQČ LPČĜHQ\ 
 
Parametry PČĜHQêFKVRXþiVWt (Obr. 4.1), (Obr. 4.2): 
- ORåLVNRYpNURXåN\ 
- YQČMãtSUĤPČU38,3 mm, 
- YQLWĜQtSUĤPČU24 mm, 
- ãtĜNDPP 
- PDWHULiO&Uý61± FKURPRYiRFHOSURYDOLYiORåLVND (Obr. 4.3). 
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Obr. 4.1 5R]PČU\PČĜHQêFKVRXþiVWt 
 
 
 
Obr. 4.2 0ČĜHQiVRXþiVW 
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Obr. 4.3 Ä9ODVWQRVWLPDWHULiOXPČĜHQêFKVRXþiVWt (100Cr6)³ [19] 
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Obr. 4.4 3iVSURNDOLWHOQRVWLPDWHULiOXPČĜHQêFKVRXþiVWt[19] 
 
 
4.2 0ČĜHQt~FK\ONy kruhovitosti 
 
ÒFK\OND NUXKRYLWRVWL E\OD PČĜHQD VSRMLWRX VNHQRYDFt metodou na NRQYHQþQtP
mČĜLFtP SĜtVWURML )RUPWHVWHU 004  &1& RG ILUP\ 0DKU 0ČĜHQt E\OR SURYHGHQR
v PHWURORJLFNp ODERUDWRĜL2ORPRXFNpKR ]iYRGu VSROHþQRVWL.R\R%HDULQJVýHVNi UHSXEOLND
s.r.o. 6RXþiVWL E\O\ PČĜHQ\ QD YQČMãtP SUĤPČUX D ~FK\ONa kruhovitosti ǻZ byla 
Y\KRGQRFRYiQDPHWRGDPLUHIHUHQþQtch NUXåQLFLSCI, MZCI, MCCI i MICI. Po obvodu bylo 
VQtPiQR  ERGĤ D UDPHQR VQtPDþH R GpOFH  PP E\OR Y\NORQČQR R . 1D NDåGp
VRXþiVWL E\OR SURYHGHQR GHVHW PČĜHQt v MHGQRP UDGLiOQtP ĜH]X, pro PRåQRVW ]tVNiQt
statistick\Y\KRGQRFHQêFKYêVOHGNĤPČĜHQt 
 
4.2.1 .RQYHQþQtPČĜLFtSĜtstroj Mahr Formtester MMQ 44 CNC 
 
)RUPWHVWHU 004  &1& RG ILUP\ 0DKU MH YHOPL SĜHVQê SOQČ DXWRPDWLFNê
PRGXOiUQt D IOH[LELOQt PČĜLFt SĜtVWURM VORXåtFt NH NRQWUROH ~FK\Oek tvaru a polohy,  
dle ISO 1101. Formtester MMQ 44 CNC SRVN\WXMH YHONê PČĜLFt UR]VDK D zaujme pĜLWRP
malou plochu pro jeho XPtVWČQt (Obr. 4.5). 
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Obr. 4.5 0ČĜLFt SĜtVWURM Mahr Formtester MMQ 44 CNC 
 
Formtester MMQ 44 CNC od firmy Mahr MH Y\EDYHQ YHOPL SĜHVQêP PRWRULFNêP
VORXSNHP=SĜLQiãtYSRURYQiQtVNUXKRPČU\GDOãtPRåQRVWLPČĜHQt~FK\OHNWYDUXDpolohy. 
.URPČY\KRGQRFHQt~FK\OHN: 
x kruhovitost, 
x rovinnost, 
x VRXVWĜHGQRVW, 
x souosost, 
x REYRGRYpKi]HQt, 
x þHOQtKi]HQt 
je s Formtesterem MMQ 44 CNC PRåQpY\KRGQRFRYDW 
x YiOFRYLWRVW, 
x SĜtPRVW 
x FHONRYpREYRGRYpKi]HQt, 
x URYQREČåQRVW 
x kolmost, 
x VNORQYHUWLNiOQt, 
x NXåHORYLWRVWYHUWLNiOQt, 
x WYDUNXåHOH. 
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Popis PČĜLFtKR]DĜt]HQt: 
x PRWRULFN\Ĝt]HQiVRQGD7:VURWDþQtIXQNFt(Obr. 4.6), 
x SOQČDXWRPDWLFNpPRWRULFN\Ĝt]HQpFHQWURYiQtDQDNOiSČQtVWROX, 
x XStQDFtSĜtSUDYN\ (Obr. 4.7), 
x SRVXYQpUDPHQRRPČĜLFtm rozsahu (X, Z): 180, 500 mm, 
x GDOãt]DĜt]HQtMDNRMHQDSĜPC s RYOiGDFtPDY\KRGQRFRYDFtPSURJUDPHPs PRåQRVWt
YêVWXSXGRWLVNiUQ\. [14] 
 
 
Obr. 4.6 0RWRULFN\Ĝt]HQiVRQGD7:[14] 
 
 
Obr. 4.7 Ä8StQDFtSĜtSUDYN\³[14] 
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0RWRULFN\ Ĝt]HQi VRQGD 7: (Obr. 4.6) je vybavena PRWRULFNRX RVRX RWiþHQt 
NWHUi XPRåĖXMH SRVWXSQČ nastavit VQtPDFt UDPHQR GR SRåDGRYDQp ~KORYp SRORK\,  
D WtPSURYiGČWPČĜHQtQDYiOFRYêFK L QD þHOQtFK SORFKiFK -HOLNRåPi VQtPDþ T7W funkci  
s DXWRPDWLFNêP Y\QXORYiQtP SRORK\, PĤåH WDNp DXWRPDWLFN\ EH] ]iVDKX REVOXK\ SĜHStQDW
mezi YQLWĜQtP D YQČMãtP PČĜHQtP QHER WDNp PH]L PČĜHQtP þHOQt SORFK\ seshora a zdola. 
MČĜHQt L VORåLWêFK VRXþiVWt O]H SURYiGČW SOQČ DXWRPDWLFN\ 6QtPDFt UDPHQa pro T7W jsou 
snadno Y\PČQLWHOQi. [14] 
 
 
Obr. 4.8 6QtPiQtSRYUFKXNURXåNX 
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4.2.2 3RGPtQN\PČĜHQt 
 
x PČĜHQpVRXþiVWLORåLVNRYpNURXåN\, 
x SĜHVQRVW VWURMH SĜL PČĜHQt ~FK\ON\ NUXKRYLWRVWL SĜL WHSORWČ SURVWĜHGt 20&&:  
up= 0,07 + ȝPȝPPPPČĜHQpYêãN\ 
x WHSORWDSURVWĜHGt& 
x Y\KRGQRFRYDFtVRIWZDUHMarForm FORM-PC, 
x ILOWUYOQRWiþNX*$86675%, 
x PČĜLFt interval: 0,10  !VQtPiQRERGĤSRREYRGX, 
x PČĜLFt VQtPDþGRW\NWYDUXNXOLþN\RSUĤPČUXPP 
x UHIHUHQþQtNUXåQLFH/6&,MZCI, MCCI, MICI. 
 
 
4.3 9êVOHGN\PČĜHQt 
 
V WDEXONiFKQDPČĜHQêFKKRGQRW~FK\OHNNUXKRYLWRVWLMVRXXYHGHQ\SUĤPČUQpKRGQoty 
ze skupiny GHVHWLPČĜHQt~FK\OHNNUXKRYLWRVWLGDQpKRNURXåNX. =GHMHXYHGHQYåG\MHQMHGHQ
SĜtNODG SURWRNROX ] NDåGp VNXSLQ\ GHVHWL PČĜHQt D WR s YêVOHGky PČĜHQt PHWRGami 
rHIHUHQþQtch NUXåQLF LSCI, MZCI, MCCI i MICI YåG\ SUR YêVOHGHN PČĜHQt V nejPHQãt 
KRGQRWRX ~FK\ON\ NUXKRYLWRVWL GDQpKR Y]RUNX 3UR SRURYQiQt ]tVNDQêFK KRGQRW ~FK\OHN
kruhovitosti po REUiEČQtMHGQRWOLYêmi technologiemi REUiEČQtEXGRXEUiQ\Y ~YDKXKRGQRW\
]tVNiny PHWRGRX UHIHUHQþQtFK NUXåQLF 0=&, MHOLNRå WDWR PHWRGD MH SUR GDQê ~þHO 
GRSRUXþRYiQD MDNR QHMYKRGQČMãt. Naopak metoda MI&, QHQt YKRGQi SUR PČĜHQt YQČMãtFK
SUĤPČUĤ DOH QDPČĜHQp KRGQRW\ ~FK\OHN NUXKRYLWRVWL WpWR PHWRG\ ]GH jsou WDNp uvedeny,  
SĜLSRURYQiYiQtYãDNMLåQHEXGRXEUiQ\Y ~YDKX 
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1DPČĜHQpKRGQRW\ 
x 6RXþiVWL VRXVWUXåHQpEH]WHSHOQpKR]SUDFRYiQt: 
8 VRXVWUXåHQêFK NURXåNĤ byla metodou MZCI QDPČĜHQD SUĤPČUQi KRGQRWD
~FK\ON\NUXKRYLWRVWL Z'   ȝP viz. (Tab. 4.1). 3ĜtNODG\ profilu mČĜHQpKR
povrchu jsou vyobrazeny v SURWRNROHFKPČĜHQt SURYãHFKQ\PHWRG\UHIHUHQþQtFK
NUXåQLF (Obr. 4.10) Då (Obr. 4.13). 'DOãtXNi]N\PČĜHQêFKSURILOĤSRYUFKĤMVRX
uvedeny v SĜtORKiFK (PĜtORKD. 
 
Tab. 4.1 7DEXONDQDPČĜHQêFKKRGQRW~FK\OHNNUXKRYLWRVWLVRXVWUXåHQêFKNURXåNĤ 
9]RUHNþ 3UĤPČUQi~FK\ONDNUXKRYLWRVWL Z'  >ȝP@ 
LSCI MZCI MCCI MICI 
1 2,16 1,85 2,19 2,36 
2 2,71 2,55 2,68 3,10 
3 1,71 1,50 1,69 1,61 
4 2,49 2,37 2,44 2,57 
5 1,89 1,60 1,64 1,99 
6 1,78 1,55 1,94 1,84 
7 1,24 1,03 1,26 1,05 
8 3,14 2,98 4,34 3,11 
9 3,71 3,44 3,75 3,92 
10 3,61 3,02 3,50 4,32 
PUĤPČU >ȝP@ 2,444 2,189 2,543 2,587 
Rozptyl uA >ȝP@ 0,25172 0,23943 0,30510 0,30984 
 
 
 
Obr. 4.9 *UDILFNp]Qi]RUQČQt~FK\OHNNUXKRYLWRVWL Z'  SRVRXVWUXåHQt 
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Obr. 4.10 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLVRXVWUXåHQpKRNURXåNX (LSCI) 
 
 
Obr. 4.11 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLVRXVWUXåHQpKRNURXåNX (MZCI) 
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Obr. 4.12 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLVRXVWUXåHQpKRNURXåNX (MCCI) 
 
 
Obr. 4.13 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLVRXVWUXåHQpKRNURXåNX (MICI) 
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x Vzorky VRXVWUXåHQpQiVOHGQČNDOHQpGRVROQpOi]QČ a EURXãHQp: 
U NURXåNĤ GRNRQþHQêFK EURXãHQtP E\OD PHWRGRX 0=&, QDPČĜHQD SUĤPČUQi
~FK\ONDNUXKRYLWRVWL Z'   ȝP viz. (Tab. 4.2). 3ĜtNODG\SURILOXPČĜHQpKR
povrchu jsou vyobrazeny v SURWRNROHFKPČĜHQtSURYãHFKQ\PHWRG\UHIHUHQþQtFK
NUXåQLF (Obr. 4.15) Då (Obr. 4.18). 'DOãtXNi]N\PČĜHQêFKSURILOĤSRYUFKĤMVRX
uvedeny v SĜtORKiFK (PĜtORKD. 
 
Tab. 4.2 7DEXONDQDPČĜHQêFKKRGQRW~FK\OHNNUXKRYLWRVWLEURXãHQêFK NURXåNĤ 
9]RUHNþ 3UĤPČUQi~FK\ONDNUXKRYLWRVWL Z'  >ȝP@ 
LSCI MZCI MCCI MICI 
1 3,02 2,96 3,11 3,71 
2 3,55 3,37 3,71 3,74 
3 3,49 3,23 3,31 3,99 
4 3,37 3,23 3,54 3,78 
5 2,85 2,67 2,75 2,77 
6 3,20 2,87 3,23 3,38 
7 3,53 3,40 3,89 3,40 
8 2,23 2,09 2,19 2,12 
9 2,41 2,32 2,63 2,56 
10 2,42 2,28 3,28 2,74 
PUĤPČU >ȝP@ 3,155 2,978 3,216 3,361 
Rozptyl uA >ȝP@ 0,15166 0,14455 0,15537 0,18851 
 
 
 
Obr. 4.14 *UDILFNp]Qi]RUQČQt~FK\OHNNUXKRYLWRVWL Z'  po EURXãHQt 
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Obr. 4.15 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLEURXãHQpKRNURXåNX (LSCI) 
 
 
Obr. 4.16 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLEURXãHQpKR NURXåNX (MZCI) 
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Obr. 4.17 3URWRNRORPČĜHQt~FK\ON\NUXKRvitosti EURXãHQpKR NURXåNX (MCCI) 
 
 
Obr. 4.18 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLEURXãHQpKR NURXåNX (MICI) 
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x Vzorky VRXVWUXåHQpQiVOHGQČNDOHQpGRVROQpOi]QČEURXãHQpDKRQRYDQp 
U NURXåNĤ GRNRQþHQêFK KRQRYiQtP E\OD PHWRGRX 0=&, QDPČĜHQD SUĤPČUQi
~FK\ONDNUXKRYLWRVWL Z'  = ȝPYL] (Tab. 4.3). 3ĜtNODG\SURILOXPČĜHQpKR
povrchu jsou vyobrazeny v SURWRNROHFKPČĜHQtSURYãHFKQ\PHWRG\UHIHUHQþQtFK
NUXåQLF (Obr. 4.20) Då (Obr. 4.23). 'DOãtXNi]N\PČĜHQêFKSURILOĤSRYUFKĤMVRX
uvedeny v SĜtORKiFK (PĜtORKD. 
 
Tab. 4.3 7DEXONDQDPČĜHQêFKKRGQRW~FK\OHNNUXKRYLWRVWLKRQRYDQêFK Y]RUNĤ 
9]RUHNþ 3UĤPČUQi~FK\ONDNUXKRYLWRVWL Z'  >ȝP@ 
LSCI MZCI MCCI MICI 
1 0,55 0,52 0,65 0,68 
2 0,68 0,66 0,76 0,66 
3 0,63 0,59 0,65 0,69 
4 0,92 0,87 1,09 1,10 
5 1,09 1,08 1,37 1,15 
6 0,97 0,93 1,14 1,04 
7 0,91 0,89 0,90 0,93 
8 1,21 1,16 1,31 1,32 
9 0,78 0,76 0,91 0,89 
10 0,98 0,80 0,74 0,75 
PUĤPČU >ȝP@ 0,872 0,826 0,952 0,921 
Rozptyl uA >ȝP@ 0,06280 0,06122 0,07912 0,06839 
 
 
 
Obr. 4.19 *UDILFNp]Qi]RUQČQt~FK\OHNNUXKRYLWRVWL Z'  po KRQRYiQt 
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Obr. 4.20 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLhonovaQpKRNURXåNX (LSCI) 
 
 
Obr. 4.21 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLhonovaQpKR NURXåNX (MZCI) 
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Obr. 4.22 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLhonovaQpKR NURXåNX (MCCI) 
 
 
Obr. 4.23 3URWRNRORPČĜHQt~FK\ON\NUXKRYLWRVWLhonovaQpKR NURXåNX (MICI) 
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V QiVOHGXMtFtFKJUDIHFK, (Obr. 4.24) Då (Obr. 4.27), MVRX]Qi]RUQČQ\YêVOHGN\PČĜHQt
~FK\OHNNUXKRYLWRVWLY]RUNĤvyhodnoceny MHGQRWOLYêPLPHWRGDPLUHIHUHQþQtFKNUXåQLF 
 
0HWRGRX/6&,E\O\]tVNiYiQ\GUXKpQHMPHQãtKRGQRW\~FK\OHNNUXKRYLWRVWL 
 
Obr. 4.24 ÒFK\ON\NUXKRYLWRVWLY\KRGQRFHQy PHWRGRXUHIHUHQþQtFKNUXåQLF/6&, 
 
 
Metodou 0=&,E\O\]tVNiYiQ\QHMPHQãtKRGQRW\~FK\OHNNUXKRYLWRVWL 
 
Obr. 4.25 ÒFK\ON\NUXKRYLWRVWLY\KRGQRFHQ\ PHWRGRXUHIHUHQþQtFKNUXåQLFMZCI 
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0HWRGRX 0&&, E\O\ ]tVNiYiQ\ MHãWČ QHSDWUQČ YČWãt KRGQRW\ ~FK\OHN NUXKRYLWRVWL QHå
metodou LSCI. 
 
Obr. 4.26 ÒFK\ON\NUXKRYLWRVWLY\KRGQRFHQy PHWRGRXUHIHUHQþQtFKNUXåQLFMCCI 
 
 
0HWRGRX0,&,E\O\]tVNiYiQ\SRGREQpKRGQRW\~FK\OHNNUXKRYLWRVWLMDNRXPHWRG\ MCCI, 
DYãDN jak jiåE\OR]PtQČQRtato metoda QHQtYKRGQiSURGDQê~þHOPČĜHQt 
 
Obr. 4.27 ÒFK\ON\NUXKRYLWRVWLY\KRGQRFHQy PHWRGRXUHIHUHQþQtFKNUXåQLFMICI 
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5 VyhRGQRFHQt 
 
1iSOQt GLSORPRYp SUiFH E\OR ]MLãĢRYiQt vlivu WHFKQRORJLH REUiEČQt QD ~FK\ONX
kruhovitosti a na tvar profilu povrchu pĜL REUiEČQt ORåLVNRYêFK NURXåNĤ z FKURPRYp RFHOL 
SUR YDOLYi ORåLVND &U YH VSROHþQRVWL .R\R %HDULQJV ýHVNi UHSXEOLND VUR 0ČĜHQt
~FK\OHN NUXKRYLWRVWL L Y\KRGQRFHQt WYDUX SURILOX SRYUFKX REUREHQêFK ORåLVNRYêFK NURXåNĤ 
E\OR UHDOL]RYiQR QD PČĜLFtP SĜtVWURML 0$+5 )RUPWHVWHU 004&1& D QiVOHGQČ
Y\KRGQRFHQR QD SRþtWDþL VRIWZDUHP 0DU)RUP )250-PC. 3ĜHVWR åH E\O\ ~FK\ON\
NUXKRYLWRVWL QDPČĜHQ\ L Y\KRGQRFHQ\PHWRGDPL UHIHUHQþQtFK NUXåQLF /6&,0=&,0&&, 
L0,&, WDN SUR ]iYČUHþQp SRURYQiQt MHGQRWOLYêFK WHFKQRORJLt REUiEČQt MVRX EUiQ\ Y ~YDKX
SRX]HKRGQRW\]tVNDQpPHWRGRXUHIHUHQþQtFKNUXåQLF0=&,SURWRåHWDWRPHWRGDMH SURGDQê
~þHOGRSRUXþRYiQDMDNRQHMYKRGQČMãt 
 
6OHGRYDQêPLWHFKQRORJLHPLREUiEČQtE\ORVRXVWUXåHQtEURXãHQtDKRQRYiQt1HMGĜtYH
E\O\ PČĜHQ\ ORåLVNRYp NURXåN\ VRXVWUXåHQp X NWHUêFK byla metodou MZCI nDPČĜHQD
pUĤPČUQiKRGQRWD~FK\ON\NUXKRYLWRVWL Z'   ȝP. 
 
'DOãt sledovanp ORåLVNRYp NURXåky byly EURXãHQ\ SR tepelnpP zpracoviQt NDOHQtP 
GRVROQpOi]QČ8WČFKWRNURXåNĤE\ODPHWRGRX0=&,QDPČĜHQDSUĤPČUQiKRGQRWD~FK\ON\
kruhovitosti Z'   ȝP. %URXãHQtPVHWHG\~FK\ONDNUXKRYLWRVWLQH]PHQãLOD, ale naopak 
VHWURFKX]YêãLOD DQDYtFGRãORN PtUQpGHIRUPDFLtvaru SURILOXSRYUFKXNURXåNĤGRRYiOQosti, 
MDN MH YLGČW QD SURWRNROHFK PČĜHQt viz. (Obr. 4.15) Då (Obr. 4.18). To bylo s QHMYČWãt
SUDYGČSRGREQRVWt ]SĤVREHQR WHSHOQêP ]SUDFRYiQtP NDOHQtP, FRå PtYi YH YČWãLQČ SĜtSDGĤ 
QHåiGRXFtYOLYSUiYČQDGHIRUPDFLtvaru VRXþiVWi. 3ĜHVWRåHE\ORSRXåLWRNDOHQtGRVROQpOi]QČ
tak je z YêVOHGNĤ ]ĜHMPp åH SRXåLWp EURXãHQt QHE\OR GRVWDþXMtFt N RGVWUDQČQt WČFKWR
]SĤVREHQêFKWYDURYêFKQHSĜHVQRVWtDQLNH]PHQãHQt~FK\ON\NUXKRYLWRVWL9 SĜtSDGČSRXåLWt
NODVLFNpKR NDOHQt GR ROHMH E\ GRFKi]HOR MHãWČ N YČWãtP WYDURYêP GHIRUPDFtP YêURENĤ 
FRåE\PČORMHãWČYêUD]QČMLQHJDWLYQtYOLYQDNUXKRYLWRVWDGDOãtGĤOHåLWpSDUDPHWU\SURGXNWX
V 2ORPRXFNpP]iYRGČ.R\R%HDULQJVýHVNiUHSXEOLNDVURMHYãDNSRXåtYiQRSRX]HNDOHQt
GRVROQpOi]QČ 
  
3RVOHGQt VOHGRYDQp NURXåN\ E\O\ GRNRQþHQ\ KRQRYiQtP 8 WČFKWR NURXåNĤ E\OD
PHWRGRX0=&,QDPČĜHQDSUĤPČUQiKRGQRWD~FK\ON\NUXKRYLWRVWL Z'  = ȝP Je tedy 
]ĜHMPp åH KRQRYiQtP E\OR RSURWL SĜHGFKR]tPX REUiEČQt GRVDåHQR YêUD]QČ QLåãt ~FK\ON\
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kruhovitosti RSURWL SĜHGFKi]HMtFtPX EURXãHQt YtFH QHå WURMQiVREQČ 7DNp MH ] SURWRNROĤ
PČĜHQt ]ĜHMPp åH E\OD RGVWUDQČQD YiOFRYLWRVW tvaru a tvar profilu povrchu MH EH] YČWãtFK
QHSĜHVQRVWt DYêVWXSNĤ, viz. (Obr. 4.20) Då(Obr. 4.23). 
 
Jak je z YêVOHGNĤ PČĜHQt (Tab. 5.1) patrnp FR VH WêNi ~FK\ON\ NUXKRYLWRVWL 
MHKRQRYiQtSRSĜHGFKR]tFKPHWRGiFKREUiEČQtYHOPLSURVSČãQp1HMHQåHVHYêUD]QČ]PHQãt
~FK\ONDNUXKRYLWRVWLDOHWDNpGRMGHNH]QDþQpPX]SĜHVQČQtSURILOXSRYUFKXVRXþiVWL 
 
Tab. 5.1 3UĤPČUQpKRGQRW\~FK\OHNNUXKRYLWRVWLQDPČĜHQêFKPHWRGRX0=&,SRSRXåLWt
MHGQRWOLYêFKWHFKQRORJLtREUiEČQt 
 
3RVWXSQČSRXåLWp WHFKQRORJLHREUiEČQt 
1.  
6RXVWUXåHQt 
.D
OHQ
t 2.  %URXãHQt 
3.  
+RQRYiQt 
3UĤPČUQi~FK\OND
kruhovitosti Z' >ȝP@ 2,189 2,978 0,826 
 
 
3ĜLSRURYQiQtYêVOHGNĤ~FK\OHNNUXKRYLWRVWL Y\KRGQRFHQêFK MHGQRWOLYêPLPHWRGDPL
UHIHUHQþQtFK NUXåQLF WHG\ PHWRGDPL 0=&, /6&, 0&&, D 0,&, O]H NRQVWDWRYDW 
åH QHMPHQãt KRGQRW\ ~FK\OHN NUXKRYLWRVWL E\O\ ]tVNiQ\PHWRGRX0=&, 7DWRPHWRGD E\OD 
SUR GDQê ~þHOPČĜHQt XYDåRYiQD MDNR QHMYKRGQČMãt 'UXKp QHMPHQãt KRGQRW\ E\O\ ]tVNiQ\
metodou LSCI. 7DWR PHWRGD MH REHFQČ QHMXåtYDQČMãt SĜL PČĜHQt ~FK\OHN NUXKRYLWRVWL 
1HSDWUQČYČWãtKRGQRW\E\O\]tVNiQ\PHWRGRX0&&,+RGQRW\~FK\OHNNUXKRYLWRVWL]tVNiQ\
metodou MIC, VHSUROtQDO\ V KRGQRWDPLPHWRG\0&&,7DWR LQIRUPDFH MHYãDNEUiQD MDNR
EH]Yê]QDPQi MHOLNRå MDN jiåE\OR]PtQČQRPHWRGDUHIHUHQþQtFKNUXåQLF0,&,QHQtYKRGQi
SURGDQê~þHOPČĜHQtYQČMãtFKSUĤPČUĤ. 
 
=DMLVWp E\ E\OR YKRGQp YãHFKQ\ W\WR WHRULH MHãWČ SUR]NRXPDW GDOãtPL PČĜHQtPL 
QDMLQêFKSĜtVWURMtFKDPČĜHQêFKVRXþiVWHFK 
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6 =iYČU 
 
'LSORPRYiSUiFHVHYČQRYDODDSĜLQiãtSR]QDWN\] REODVWL~FK\OHNNUXKRYLWRVWLMHMLFK
PČĜHQt D KRGQRFHQt SĜtþLQ MHMLFK Y]QLNX D YOLYX WHFKQRORJLH REUiEČQt QD MHMLFK YHOLNRVW
ÒFK\OND NUXKRYLWRVWL MH Yê]QDPQê SDUDPHWU SĜL KRGQRFHQt NYDOLW\ Y\UiEČQêFK VRXþiVWt 
'RSRVXG QHMþDVWČML Y\XåtYDQêP PČĜtFtP ]DĜt]HQtP SUR PČĜHQt ~FK\ON\ NUXKRYLWRVWL MVRX
PRGHUQtPČĜtFt]DĜt]HQtNWHUpVSRMLWČVNHQXMtSRYUFKVRXþiVWL9\XåtYDMtVHN tomu koQYHQþQt
PČĜLFt SĜtVWURMH D þDVWČML VRXĜDGQLFRYp PČĜtFt VWURMH 3UiYČ NRQYHQþQt PČĜLFt SĜtVWURM E\O
SRXåLWêSĜL]SUDFRYiQtWpWRSUiFH 
 
V H[SHULPHQWiOQt þiVWL E\OR SURYHGHQR PČĜHQt ~FK\ON\ NUXKRYLWRVWL QD YQČMãtP
SUĤPČUXQDMHGQRPW\SXVRXþiVWLDYãDNYåG\REUREHQpRGOLãQRXWHFKQRORJLtREUiEČQt&tOHP
experimentu bylo porovnat a vyhodnotit vêVOHGN\QDPČĜHQêFKKRGQRW ~FK\OHN kruhovitosti 
SRSRXåLWtUĤ]QêFKWHFKQRORJLtREUiEČQtYHVSROHþQRVWL.R\R%HDULQJVýHVNiUHSXEOLNDVUR
SledovanêPL technologiemi REUiEČQt E\OR VRXVWUXåHQt EURXãHQt D KRQRYiQt 7HFKQROogie 
YêURE\ VRXþiVWt YDOLYêFK ORåLsek je postavenD QD SRVWXSQpP ]SĜHVĖRYiQt UR]PČrĤ, tvarĤ  
i polohy ploch vþHWQČ ~chylek kruhovitosti, MHGQRWOLYêmi operacemi WHFKQRORJLFNpKRSRVWXSX 
 
1D ]iNODGČ GRVDåHQêFK YêVOHGNĤ Y SUiFL O]H NRQVWDWRYDW åH VRXVWUXåHQtP E\OR
GRVDKRYiQR PHQãt ~FK\ON\ NUXKRYLWRVWL QHå EURXãHQtP 7R PĤåH bêW RYOLYQČQR WHSHOQêP
]SUDFRYiQtPVRXþiVWt SĜHGEURXãHQtPFRåPiQHåiGRXFtYOLYQDWYDURYRXGHIRUPDFLVRXþiVWL
ale i QHVSUiYQČ VHĜt]HQRX (nastavenou) bruskou, kG\ GRFKi]t k regenerativntmu efektu,  
tj. k SĜekoptURYiQt ~chylek kruhovitosti, a tak se nedosiKQH SRåDGRYDQpho ]SĜesnČnt. Jako 
SRVOHGQt WHFKQRORJLHREUiEČQtE\ORVOHGRYiQRKRQRYiQt+RQRYiQtPE\ODGRVDåHQDYêUD]QČ
QLåãt~FK\ONDNUXKRYLWRVWLRSURWLVRXVWUXåHQtDEURXãHQtYtFHQHåWURMQiVREQČQLåãt 
 
-DNR QHM~þLQQČMãt WHFKQRORJLH REUiEČQt SUR GRVDåHQt Qt]Np ~FK\ON\ NUXKRYLWRVWL 
D FR QHMYKRGQČMãtKR SURILOX SRYUFKX SĜL YêUREČ ORåLVNRYêFK NURXåNĤ YH VSROHþQRVWL 
Ko\R%HDULQJVýHVNiUHSXEOLNDVURMHWHG\KRQRYiQt6SROHþQRVWPiWXWRWHFKQRORJLLYåG\
MDNRNRQHþQRXFRåVHMHYt]KOHGLVNDGRVDåHQtQt]Np~FK\ON\NUXKRYLWRVWLDYKRGQpKRSURILOX
SRYUFKXNURXåNĤMDNRYKRGQp 
 
%\OR E\ YKRGQp SUiFL UR]ãtĜLW D ]DPČĜLW VH MHãWČ L GDOãtP DVSHNWĤP NWHUpPDMt YOLY 
QD~FK\ONXNUXKRYLWRVWLDQHE\O\Y WpWRSUiFLĜHãHQ\ 
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6H]QDPSĜtORK 
 
3ĜtORKD 8Ni]N\ ]i]QDPĤ PČĜHQt SURILOĤ SRYUFKĤ VRXVWUXåHQêFK VRXþiVWt, 
Y\KRGQRFHQêFK metodou MZCI. 
3ĜtORKD 8Ni]N\ ]i]QDPĤ PČĜHQt SURILOĤ SRYUFKĤ EURXãHQêFK VRXþiVWt
Y\KRGQRFHQêFKPHWRGRX MZCI. 
3ĜtORKD 8Ni]N\ ]i]QDPĤ PČĜHQt SURILOĤ SRYUFKĤ KRQRYDQêFK VRXþiVWt, 
Y\KRGQRFHQêFK metodou MZCI. 
